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ﬁ@ General Foam

7401 South 78th Avenue
Bridgeview, lll. 60455
(312} 496-8600

July 7, 19389

pocument Processing Center

Office of Toxic Substances, TS-790
U.S. Environmental Protection Agency
401 M Street, SW

Washington, DC 20460

Attn: CAIR Reporting Office
Dear Sirs;

Enclosed you will find the CAIR Reporting Form, along with
all pertinent attachments and information.

We believe form is complete and accurate. Should there be
any questions, please feel free to contact us at anytime.

Sincerely,

Max Aronoff
General Manager
Midwest Operations

Enclosures

MA/dm




SECTION 1 GENERAL MANUFACTURER, IMPORTER, AND PROCESSOR INFORMATION

PART A GENERAL REPORTING INFORMATION

1.01 This Comprehensive Assessment Information Rule (CAIR) Reporting Form has been
completed in response to the Federal Register Notice of..... (12112121181 8
CBI mo. ay year
[::] If a Chemical Abstracts Service Number (CAS No.) is provided in the Federal
Register, list the CAS No. ....ovivvvnnnennnnns [0 2161 4] 7111-1612])-151
If a chemical substance CAS No. is not provided in the Federal Register, list
either (i) the chemical name, (ii) the mixture name, or (iii) the trade name of
the chemical substance as provided in the Federal Register.
(i) Chemical name as listed in the rule ...... N/A
{(ii) Name of mixture as listed in the rule .
(iii) Trade name as listed in the rule .........
If a chemical category is provided in the Federal Register, report the name of
the category as listed in the rule, the chemical substance CAS No. you are
reporting on which falls under the listed category, and the chemical name of the
substance you are reporting on which falls under the listed category.
Name of category as listed in the rule ......... N/A
CAS No. of chemical substance ..........coevvuus [ Y 1 1 -1 -
Name of chemical substance .......cvvvvvvunnnnns
1.02 Identify your reporting status under CAIR by circling the appropriate response(s).
CBI Manufacturer .......oiiieiiiiiniiiiinininnnstsesssesasntassentossnsnsnonsnsnsnsnnss 1
D TR 1.7 T3 -3 2
Processor ....... O seearreraesrans (:)
X/P manufacturer reporting for customer who is a pProcessor ..........ccceeeeevrens 4
X/P processor reporting for customer who is a processor .......cciiiieiiiinennnane 5

[::] Mark (X) this box if you attach a continuation sheet.
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Does the substance you are reporting on have an "x/p" designation associated with it
in the above-listed Federal Register Notice?

YOS viivenneneerranannns et e eren e «evo. [ X] Go to question 1.04

NO vovviiinnnnnnns ceeeee teesseenann Ciieenns ereesecaraeees .« [__] Go to question 1.05

a. Do you manufacture, import, or process the listed substance and distribute it
under a trade name(s) different than that listed in the Federal Register Notice?
Circle the appropriate response.

Yes tveieivenian  reea e ceesasasanes esesseasas Cesenns veesreneaa O |

b. Check the appropriate box below: N/A
[T ] You have chosen to notify your customers of their reporting obligations

Provide the trade name(s) ....

[ ] You have chosen to report for your customers

[T ] You have submitted the trade name(s) to EPA one day after the effective
date of the rule in the Federal Register Notice under which you are
reporting.

If you buy a trade name product and are reporting because you were notified of your

reporting requirements by your trade name supplier, provide that trade name.
Lupranate T80-Mondurtd-Voranatet-80-

Trade Name ........ceeeueeee Rubinate TDI

Is the trade name product a mixture? Circle the appropriate response.

No ..PY EPA definition : : : @)

Certification —- The person who is responsible for the completion of this form must
sign the certification statement below:

"] hereby certify that, to the best of my know
entered on this form is complete and

Max Aronoff

NAME
Midwest General Manager ( 312y 496 - 8607
TITLE TELEPHONE NO.

[ ] Mark (X) this box if you attach a continuation sheet.
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Exemptions From Reporting -- If you have provided EPA or another Federal agency
with the required information on a CAIR Reporting Form for the listed substance
within the past 3 years, and this information is current, accurate, and complete
for the time period specified in the rule, then sign the certification below. You
are required to complete section 1 of this CAIR form and provide any information
now required but not previously submitted. Provide a copy of any previous
submissions along with your Section 1 submission.

"I hereby certify that, to the best of my knowledge and belief, all required
information which I have not included in this CAIR Reporting Form has been submitted
to EPA within the past 3 years and is current, accurate, and complete for the time
period specified in the rule."

N/A

NAME SIGNATURE DATE SIGNED

) - -
TITLE TELEPHONE NO. DATE OF PREVIOUS
SUBMISSION

CBI Certification -- If you have asserted any CBI claims in this report you must
certify that the following statements truthfully and accurately apply to all of
those confidentiality claims which you have asserted.

"My company has taken measures to protect the confidentiality of the information,
and it will continue to take these measures; the information is not, and has not
been, reasonably ascertainable by other persons (other than government bodies) by
using legitimate means (other than discovery based on a showing of special need in
a judicial or quasi-judicial proceeding) without my company’s consent; the
information is not publicly available elsewhere; and disclosure of the information
would cause substantial harm to my company’s competitive position."

N/A

NAME SIGNATURE DATE SIGNED

( )

TITLE TELEPHONE NO.

[::] Mark (X) this box if you attach a continuation sheet.
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PART B CORPORATE DATA

1.09

Q
[+-]
-

—

Facility Identification

Name [G]EJNJ EIRIAIL]I_JFJOJAIMI_1CIOIRIPIOIRI Al TITIOINI_1_]
Address [jlzljljljljslzlilzljl:lilzsgi;jl:ljﬁlzlililzIZIIIII
[(Brziildiglelviilelw ] 111 _1_1_1_1_1_1_1_1_1_11"]
City
[islgl IEIEIEIEIEZ};—[:] 111
Dun & Bradstreet NUMbDEr ......icevveenconnncnnnaens [0]15]-[015 151-1819 15161
EPA ID NUMDEE .vvvuvevenssnccsensencnsnnencsnnnsnonnnnns [0 0101 616161 1] 4] 9l
Employer ID NUMDEL +.uuuuueuuneeeerssseesnnnnnnnnnnnnnneess [9151310)5] 4]l 4ala]2
Primary Standard Industrial Classification (SIC) Code ........ccvvvuns [3101816]
Other SIC COTE vvvunnnnenreeannansesssasessonsnssessnnessenannnnsansns [N]1 Al 1)
Other SIC COAE «vvveeanenrrersstousssoossoansensanansssasesnusssssessnns [Nlal 11

1.10

Q
[= -]
L]

—

Company Headquarters Identification

Name [EIE]E]E]E]—_IY]I]:lE]__QIEIEIIIEIEI.E]_—I_’]:OIEIEIEIEIEL_H]:]ZI

Address [1]j]j]:]ﬁ];]g]:ﬁl:]E]E]i]%]i];]:ﬂ:]i]z]_-a]:i]:]:l:]:]
tree

[Plalrlalmlul s 1111 11 1 11 111111111
City

(N1 J (01716151 21--1_1_1_1_1

State Zip
Dun & Bradstreet Number .......ceeeececossonnooasss [I]:ﬂ—[j]j]z]-[ﬁ]j]zlzl
Employer ID NUMBEL ...uivevneennnirnniernnninnasenanennnsos [915131 0l 5] 4] alal2

[::] Mark (X) this box if you attach a continuation sheet.
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1.11 Parent Company Identification

Q
[=-]
-
=
1]
3
[
-
=
(@]
=~
b=
0
—
et

|
>
[~ 9
au
~

@®

n

[7)]

d
o
=
o
L)
[
[
N
-

Dun & Bradstreet Number ........iuieiinrenecnncannn. [0171-1611191-111511]9]

1.12 Technical Contact

CBI Name [D}r]_ | Hl elrim]aln] ]Sl tlolmnlel 1 _1_1_1_1_1_1_1_1_1_1
[_1 Title [pljlrlelcltlolxrl 1 Flolalml IDlelvielllolplml el nl tl_|
Address [2]5] JJlalylclel el IDIxIilvlel 1 _1_ 11111 1"1"1
Street
[Wlielsltl JH)alzl Il el Yl ojn] 1 _1_1_1_1 1 1 1_1_1_1_]
City
[(plal (11812l o0l1l--[_1_1_1_]
State Zip
Telephone NUMber ...vivveeenreuesronnennnrnnnnanns [71 1] 7]1-1 41 5151-141913]11]
1.13 This reporting year is from ......veveeeeeenenaens [011] [818] to [ 1] 2] [8]8]
Mo Year Mo. Year

[::] Mark (X) this box if you attach a continuation sheet.
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1.14

Q
o
=

—
[S—

Facility Acquired -- If you purchased this facility during the reporting year,

provide the foll

owing information about the seller:

Street
I
City
D D R SN O O 0 S = S T O IO
State Zip
Employer ID NUMDEI +uvvteeneeneeerereneoeoeseneansesannnnnns (NVAL 1 1 1 1 1
Date Of SAle +ivviverinnrensensooeeoeusnsenanneneneenannenanans (NJAY [ 1V [
Mo Day Year

Contact Person [

Telephone Number

1.15

Q
=
—

Facility Sold -- If you sold this facility during the reporting year, provide the

following inform

Name of Buyer [

Mailing Address

Employer ID Numb

Date of Purchase

ation about the buyer:

=2 S T T T T T T T T T S

ooooooooooooooooooooooooooooooooooooooooooooo

[ ] Mark (X) this box if you attach a continuation sheet.
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1.16 For each classification listed below, state the quantity of the listed substance that
was manufactured, imported, or processed at your facility during the reporting year.

Q§;I_ Classification Quantity (kg/yr)
[l
Manufactured .......... ittt fheeeaenaan NA
IMPOLted +ov i iv it ssnennnenneseosnssosasasonsassososonsensonsnssnsans . NA
Processed (include quantity repackaged) .........ccviuiivivnnnn cessaean 2,961,000

0f that quantity manufactured or imported, report that quantity:

In storage at the beginning of the reporting year ............... . NA
For on-site use or processing ......cciiiiiiiiiiiiiiiiiiiiiiiinrons NA
For direct commercial distribution (including export) .......uvvv.nn NA
In storage at the end of the reporting year ......... NA

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting year ................ . 147,000
Processed as a reactant (chemical producer) ....... et NA
Processed as a formulation component (mixture producer) .......... NA
Processed as an article component (article producer) ..........0... 2,961,000
Repackaged (including exXport) ....uiiveiuirrennrrnnneaeennnaenanns . NA
In storage at the end of the reporting year ......vevveuus et 294.000

[ ] Mark (X) this box if you attach a continuation sheet.
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PART C IDENTIFICATION OF MIXTURES

1.17 Mixture —-- If the listed substance on which you are required to report is a mixture
or a component of a mixture, provide the following information for each component
chemical. (If the mixture composition is variable, report an average percentage of
each component chemical for all formulations.)

CBI
[ ] Average %
Composition by Weight
Component Supplier (specify precision,
Name ‘Name e.g., 45% + 0.5%)
NA
Total 100%

[ ] Mark (X) this box if you attach a continuation sheet.
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2.04 State the quantity of the listed substance that your facility manufactured, imported,
or processed during the 3 corporate fiscal years preceding the reporting year in
descending order.

CBL
[ ] Year ending ....ovevvrenrecnnecnrncaneenens e teeieeceeareae veeeeees 1121 1817 )
Mo. Year
Quantity manufactured .........ccciiiiiiiiin et eer e NA kg
Quantity imported . .....eetriniitttriiaaaaatt e NA kg
Quantity processed ......... e e Ceraerees 2.602,000 kg
Year ending .......civiennnn et et e et e e et e [(11 2] {8le6 !}
Mo. Year
Quantity manufactured .........c.0000iiiaenen, Ceerreraar e NA. kg
Quantity imported ......cciiiiiiiiiiiannnnn e edirerr et NA kg
Quantity processed ............ e it eeeser et 2,215,000 kg
Year ending «.eeeeeeniiiiieeirntenenaneaaas ettt . 11121 (8]5]
Mo. Year
Quantity manufactured ......eeevveneineenannnenanonnn e NA kg
Quantity imported ........ PN NA kg
Quantity processed .....ciiiiiiiiiiitiiiirtiaranann N 1,748,000 kg
2.05 Specify the manner in which you manufactured the listed substance. Circle all
appropriate process types.
CBI
(1] NA
CONtinuous ProOCESS t.vevrererossosnssscconsanss et eie et et cetecesstscenasnnnns 1
Semicontinuous Process .......cceciiiiieenenns e e eeseeat e cees 2
Batch process .......... Char e e e N Ceeseeaas 3

[ 1 Mark (X) this box if you attach a continuation sheet.
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2.06 Specify the manner in which you processed the listed substance. Circle all

CBI appropriate process types.

[ ]
CONTINUOUS PIrOCESS v evvsesssottsssessnssssosssssenasasenassssossnassssosssssssns |
SemicoNtinuUOUS PrOCESS  ttvueiesisssonstosssnssossosssssssssssssasssossatosseansssass (:)
Batch process ....... .............................................................(:)

2.07 State your facility’s name-plate capacity for manufacturing or processing the listed
substance. (If you are a batch manufacturer or batch processor, do not answer this

CBI question.)

[ _
Manufacturing capacity ....... P NA kg/yr
Processing Capacity +ieerieetieennsrecenosorsenassenasssons ves UK kg/yr

2.08 If you intend to increase or decrease the quantity of the listed substance
manufactured, imported, or processed at any time after your current corporate fiscal
year, estimate the increase or decrease based upon the reporting year’s production

CBI volume.

Manufacturing Importing Processing

Quantity (kg) Quantity (kg) Quantity (kg)
Amount of increase NA NA NA
Amount of decrease NA NA NA

[

Mark (X) this box if you attach a continuation sheet.
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2.09

For the three largest volume manufacturing or processing process types involving the
listed substance, specify the number of days you manufactured or processed the listed
substance during the reporting year. Also specify the average number of hours per
day each process type was operated. (If only one or two operations are involved,
list those.)

—_ Average
[ ] Days/Year Hours/Day
Process Type #1 (The process type involving the largest
quantity of the listed substance.)
Manufactured .........iiiiiiiiiiiiiiiiina NA NA
Processed .........ciiiiiiiinnnnns feiseeas . 250 3
Process Type #2 (The process type involving the 2nd largest
quantity of the listed substance.)
Manufactured .....cceviiivoninenennsnaneonns NA NA
Processed ....iiiinitinnisririrrcoenranennans 260 22
Process Type #3 (The process type involving the 3rd largest
quantity of the listed substance.)
Manufactured .....covverononcrrancncnannnnns NA NA
Processed ................ e eeer e cese NA NA
2.10 State the maximum daily inventory and average monthly inventory of the listed
substance that was stored on-site during the reporting year in the form of a bulk
CBI  chemical.
]

Maximum daily inventor et eesesaes it es e aen s enaans Carenaes kg
y y

Average monthly inventory ....ceeeeeeccececessoanccassncocacns kg

[

]

Mark (X) this box if you attach a continuation sheet.
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2.11 Related Product Types -- List any byproducts, coproducts, or impurities present with
the listed substance in concentrations greater than 0.1 percent as it is manufac-
tured, imported, or processed. The source of byproducts, coproducts, or impurities
means the source from which the byproducts, coproducts, or impurities are made or

CBI  introduced into the product (e.g., carryover from raw material, reaction product,

_ etc.).
1]
Source of By-
Byproduct, Concentration  products, Co-
Coproduct (%) (specify + products, or
CAS No. Chemical Name or Impurity1 % precision) Impurities
NA

'Use the following codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduct
I = Impurity

[]1 Mark (X) this box if you attach a continuation sheet.
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2.12

Existing Product Types
imported, or processed
the quantity of listed
total volume of listed

-- List all existing product types which you manufactured,
using the listed substance during the reporting year.
substance you use for each product type as a percentage of the
substance used during the reporting year.

List

Also list the

quantity of listed substance used captively on-site as a percentage of the value

listed under column b., and the types of end-users for each product type.

(Refer to

the instructions for further explanation and an example.)

b.
% of Quantity
Manufactured,
Imported, or

a.

c. d.

% of Quantity
Used Captively

Product Types1 Processed On-Site Type of End-Users’
B 100 100 I
K 100 100 I

agent

Moldable/Castable/Rubber and additives
Plasticizer

Dye/Pigment/Colorant/Ink and additives
Photographic/Reprographic chemical

and additives
Electrodeposition/Plating chemicals
Fuel and fuel additives

Explosive chemicals and additives
Fragrance/Flavor chemicals

Pollution control chemicals

Functional fluids and additives

Use the following codes to designate product types:
A = Solvent L =
= Synthetic reactant M=
C = Catalyst/Initiator/Accelerator/ N =
Sensitizer 0 =
D = Inhibitor/Stabilizer/Scavenger/
Antioxidant =
E = Analytical reagent =
F = Chelator/Coagulant/Sequestrant =
G = Cleanser/Detergent/Degreaser =
H = =

Surfactant/Emulsifier
Flame retardant
Coating/Binder/Adhesive and additives

P
Q
R
S
Lubricant/Friction modifier/Antiwvear T
1]
Vv
W
X

oo

~N

[

Use the following codes to designate the type
I = Industrial CS = Consumer
CM = Commercial H =

Metal alloy and additives
Rheological modifier
Other (specify)

of end-users:

Other (specify)

1

Mark (X) this box if you attach a continuation sheet,
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2.13 Expected Product Types —- Identify all product types which you expect to manufacture,
import, or process using the listed substance at any time after your current
corporate fiscal year. For each use, specify the quantity you expect to manufacture,
import, or process for each use as a percentage of the total volume of listed
substance used during the reporting year. Also list the quantity of listed substance

CBI  used captively on-site as a percentage of the value listed under column b., and the

" types of end-users for each product type. (Refer to the instructions for further

[ 1 explanation and an example.)

a. b. c. d.
% of Quantity
Manufactured, % of Quantity
L Imported, or Used Captively ,
Product Types Processed On-Site Type of End-Users
B 100 100 I
K 100 100 T

luse the folloving codes to designate product types:

Moldable/Castable/Rubber and additives
Plasticizer

Solvent

Synthetic reactant
Catalyst/Initiator/Accelerator/ Dye/Pigment/Colorant/Ink and additives
Sensitizer Photographic/Reprographic chemical

D = Inhibitor/Stabilizer/Scavenger/ and additives

0

oZ ==
aonon

Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant W = Rheological modifier
Coating/Binder/Adhesive and additives X = Other (specify)

®

’Use the folloving codes to designate the type of end-users:

Consumer
Other (specitfy)

Industrial CS
Commercial H

I =

[::] Mark (X) this box if you attach a continuation sheet.
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2.14 Final Product -- Complete the following table for each type of final product
CBI  manufactured, imported, or processed at your facility that contains the listed
substance other than as an impurity.

(]

o a. b. c. d.
Average 7
Composition of
Final Product’s Listed Substance Type of
Product Typel Physical Form® in Final Product End-Users
NA

'Use the following codes to designate product types: i
Moldable/Castable/Rubber and additives

A = Solvent L =

B = Synthetic reactant M = Plasticizer

C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical

D = Inhibitor/Stabilizer/Scavenger/ and additives

Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant ¥ = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

Use the following codes to designate the final product’s physical form:

A = Gas F2 = Crystalline solid
B = Liquid F3 = Granules

C = Aqueous solution F4 = Other solid

D = Paste G = Gel

E = Slurry H = Other (specify)
F1 = Powder

*Use the following codes to designate the type of end-users:

I = Industrial Ccs
CM = Commercial H

Consumer
Other (specify)

[::] Mark (X) this box if you attach a continuation sheet.
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2.15 Circle all applicable modes of transportation used to deliver bulk shipments of the

CBI listed substance to off-site customers.

D TR 5 511 I |
Railcar .....ccvveeninenneaaannens e Cheeeseaeshaaa e aaseeeas e 2
Barge, Vessel ............ AN Creereaanaas . 3
Pipeline .....ceveeetnrrnecnsnnennessnnnns Ceeeseraea e easeeesanaa s N
Plane .........c0veunnn e esesees ettt eeeaen ceteeean 5
Other (specitfy) NA i iiesiesseateenens O

2.16 Customer Use -- Estimate the quantity of the listed substance used by your customers
or prepared by your customers during the reporting year for use under each category

CBI of end use listed (i-iv).

[]

Category of End Use
i. Industrial Products
Chemical OF MIXTULE wovvnrnvnrnrnrnenenennn e NA kg/yr
o i 1 o NA kg/yr
ii. Commercial Products
Chemical or miXture ......ivevevenninnnrnnnnnnennnnss NA kg/yr
Article ..viviiirrriineiriretrtttttortrraaannse e NA kg/yrx
iii. Consumer Products
Chemical or mixture ......coeoueeess Ceeeesesses e NA kg/yr
Article ............ Ceeeeeaen Ceeeeaeieesatee s NA kg/yr
iv. Other
Distribution (excluding export) .......... Creeernuee NA kg/yr
Export ....... S et esetreseeerenatseee et annns NA kg/yr
Quantity of substance consumed as reactant .......... NA kg/yr
Unknown CUStOMEr USEeS ....ivevvrvennroennnnnsnasnns . NA kg/yr

[—

]

Mark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAV MATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased and the average price paid for the listed substance
for each major source of supply listed. Product trades are treated as purchases.
CBI  The average price is the market value of the product that was traded for the listed

___ substance.
(1
Quantity Average Price

Source of Supply (kg) (S/kg)
The listed substance was manufactured on-site. NA NA
The listed substance was transferred from a
different company site. NA NA
The listed substance was purchased directly from
a manufacturer or importer. 3,108,000 $2.00
The listed substance was purchased from a
distributor or repackager. NA NA
The listed substance was purchased from a mixture
producer. NA NA

3.02 Circle all applicable modes of transportation used to deliver the listed substance to

CBI  your facility.

(]
Truck .oviiiiiiieneeossrinnessssssasssnsns . e N . Cetesest e (::)
Railcar ........ S e etaaeeeae e s e aa e et e ettt et e ec a0 ne st e s s a0 (:)
Barge, Vessel ...... e
Pipeline .....cvinveornvecarnennnnens ses et et seraaenann cersarrsaeras tateessaesans 4
=T 1 5
Other (specify) f et e eereereretate s et At st et annas . 6

[::] Mark (X) this box if you attach a continuation sheet.
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Circle all applicable containers used to transport the listed substance to your
facility.

Bags ...... T R T T TR i een 1
Boxes ......... crreesaens cesettreeseneannas Chteessetaaea Cersasaeaaann cereaeens 2
Free standing tank cylinders ........... Pheesseeseaas Chreseianans Cheeeseeeaenas 3
Tank rail CaArs ..vveeceeecnensens Ceiecac e erresenenas Ceresasaetsee .....(:)
Hopper cars .......... et eseseeersaanans e ecaeaaees et esseenn et reenasaenn 5
Tank trucks ......cv0eccnnnn Ceerrsesrrrtraneenne e etreseeaeeaa Cererreeeanee ...(:)
Hopper trucks ......... et ieseseanenan et esersearsaeneana shies e ceereaanes 7
Drums ..... et seaanes fe s es e et reeea s e enaeae R -
Pipeline ......... et cerees et eesres s as e et tecrr e ae e aseeaans N
Other (specify) ettt eeeers ey Chtecteiinas Ceres s 10

If the listed substance is transported in pressurized tank cylinders, tank rail
cars, or tank trucks, state the pressure of the tanks.

Tank cylinders .....cciieuveennnn, Ceeeeeraeas Gt e reerasasentatnans NA mmHg
Tank rail CArs +.ivesseesnnserocnsannes Crreesesaaeans crresrsseess 760-7600 mmHg

Tank trucks ...... et erses ety ettt 760—7600mmﬂg

[

Mark (X) this box if you attach a continuation sheet,
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PART B RAW MATERIAL IN THE FORM OF A MIXTURE

3.04 If you obtain the listed substance in the form of a mixture, list the trade name(s)
of the mixture, the name of its supplier(s) or manufacturer(s), an estimate of the

CBI  average percent composition by weight of the listed substance in the mixture, and the
amount of mixture processed during the reporting year.

[}

Average
% Composition Amount
Supplier or by Weight Processed
Trade Name Manufacturer (specify + % precision) (kg/yr)

NA

[::] Mark (X) this box if you attach a continuation sheet.
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PART C RAV MATERIAL VOLUME

State the quantity of the listed substance used as a raw material during the
reporting year in the form of a class I chemical, class II chemical, or polymer, and

the percent composition, by weight, of the listed substance.

% Composition by
Weight of Listed Sub-

Quantity Used stance in Raw Material
(kg/yr) (specify + Z precision)
Class I chemical 2,961,000 99.9%
Class II chemical NA NA
Polymer NA NA

[_

]

Mark (X) this box if you attach a continuation sheet.
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SECTION 4 PHYSICAL/CHEMICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to questions in Section
4 that are inappropriate to mixtures by stating "NA -- mixture."

For questions 4.06-4.15, if you possess any hazard warning statement, label, MSDS, or other
notice that addresses the information requested, you may submit a copy or reasonable
facsimile in lieu of answering those questions which it addresses.

PART A PHYSICAL/CHEMICAL DATA SUMMARY

Specify the percent purity for the three major1 technical grade(s) of the listed

4.01
substance as it is manufactured, imported, or processed. Measure the purity of the
CBI  substance in the final product form for manufacturing activities, at the time you
__ import the substance, or at the point you begin to process the substance.
[_1
Manufacture Import Process
Technical grade #1 NA /% purity NA % purity 99_.9 % purity
Technical grade #2 NA % purity NA % purity NA % purity
Technical grade #3 NA % purity NA % purity NA 7% purity
1Major = Greatest quantity of listed substance manufactured, imported or processed.
4,02 Submit your most recently updated Material Safety Data Sheet (MSDS) for the listed

substance, and for every formulation containing the listed substance. If you possess
an MSDS that you developed and an MSDS developed by a different source, submit your
version. Indicate whether at least one MSDS has been submitted by circling the
appropriate response.

Indicate whether the MSDS was developed by your company or by a different source.
YOUL COMPANY vttt ettt ettonnroeansoaseacasssastneenasonsas et eb it 1

Another SOUICEe ..ivveerveevecocscnsns et eeses e e s e ear et s e et aaaaananas (:)

Mark (X) this box if you attach a continuation sheet.
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4.03 Submit a copy or reasonable facsimile of any hazard information (other than an MSDS)
that is provided to your customers/users regarding the listed substance or any
formulation containing the listed substance. Indicate whether this information has
been submitted by circling the appropriate response.

YeS tiiirietianireennnnns esrer e eans et e ettt et 1
o e et b eaenaeas et sassesan e assenes s ee s aar s (:)

4.04 For each activity that uses the listed substance, circle all the applicable number(s)
corresponding to each physical state of the listed substance during the activity
listed. Physical states for importing and processing activities are determined at
the time you import or begin to process the listed substance. Physical states for

CBI  manufacturing, storage, disposal and transport activities are determined using the

R final state of the product.

[ ]

Physical State
Liquified

Activity Solid Slurry Liquid Gas Gas
Manufacture 1 2 3 4 5
Import 1 2 3 4 5
Process 1 2 (:) 4 5
Store 1 2 (:) 4 5
Dispose 1 2 3 4 5
Transport 1 2 3 4 5

[::] Mark (X) this box if you attach a continuation sheet.
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4.05 Particle Size -- If the listed substance exists in particulate form during any of the
following activities, indicate for each applicable physical state the size and the
percentage distribution of the listed substance by activity. Do not include
particles >10 microns in diameter. Measure the physical state and particle sizes for
importing and processing activities at the time you import or begin to process the

CBI listed substance. Measure the physical state and particle sizes for manufacturing
storage, disposal and transport activities using the final state of the product.

Physical

State Manufacture Import Process Store Dispose Transport

Dust <1 micron NA NA NA NA NA NA
1 to <5 microns NA NA NA NA NA NA
5 to <10 microns NA NA NA NA NA NA

Powder <1 micron NA NA NA NA NA NA
1 to <5 microns NA NA NA NA NA NA
5 to <10 microns NA NA NA NA NA NA

Fiber <1 micron NA NA NA NA NA NA
1 to <5 microns NA NA NA NA NA NA
5 to <10 microns NA NA NA NA NA NA

Aerosol <1 micron NA NA NA NA NA NA

1 to <5 microns NA NA NA NA NA NA

5 to <10 microns NA NA NA —NA __NA __NA

[ ] Mark (X) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTANTS AND TRANSFORMATION PRODUCTS

5.01 Indicate the rate constants for the following transformation processes.

a. Photolysis:

Absorption spectrum coefficient (peak) .... UK

Reaction quantum yield, 6 ............. Cees UK

(1/M cm) at

Direct photolysis rate constant, kp, at ... UK 1/hr

b. Oxidation constants at 25°C:

For 1O2 (singlet oxygen), k_ . ............ . UK
For RO, (peroxy radical), kKo, e . UK
c. Five-day biochemical oxygen demand, BOD, ... gg

d. Biotransformation rate constant:

For bacterial transformation in water, kb... UK

Specify culture ...... . .o iiiiiiiiiiiie, UK

e. Hydrolysis rate constants:

For base-promoted process, k, ............. UK
For acid-promoted process, kK, «...coovvvnnn. UK
For neutral process, ky .........oocvunnitn 0K

f. Chemical reduction rate (specify conditions) UK

g. Other (such as spontaneous degradation) ... 11K

nm

nm

latitude

1/M hr
1/M hr

mg/1

1/hr

1/M hr

1/¥ hr

1/hr

[::] Mark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 a. Specify the half-life of the listed substance in the following media.

Media Half-life (specify units)
Solidifies on Contact:
Groundwater Forms Non-Toxic Polyurea
Atmosphere 3 Honrs

Solidifies on Contact:
Surface water — 2
Solidifies on Contact:
Soil _ -
* Lyurea
b. Identify the listed substanceS?%n%&nte%ggr%(;oxln%ﬁ?gg%‘é%&%ts that have a half-
life greater than 24 hours.

Half-1life
CAS No. Name (specify units) Media
UK in
in
in
in
5.03 Specify the octanol-water partition coefficient, K ... UK at 25°C
Method of calculation or determination .................
5.04 Specify the soil-water partition coefficient, K, ....... UK at 25°C
Soil type .eveiiivannnnss e eerestieseai et anaa
5.05 Specify the organic carbon-water partition
coefficient, Koc ...................................... UK at 25°C
5.06 Specify the Henry’s Law Constant, H ............. verens UK atm-m’ /mole

[ ] Mark (X) this box if you attach a continuation sheet.
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5.07 List the bioconcentration factor (BCF) of the listed substance, the species for which
it wvas determined, and the type of test used in deriving the BCF.

. . . 1
Bioconcentration Factor Species Test

UK

lyse the following codes to designate the type of test:

Flowthrough
Static

Lo |
LI}

[ ] Mark (X) this box if you attach a continuation sheet.
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6.04 For each market listed below, state the quantity sold and the total sales value of
CBI  the listed substance sold or transferred in bulk during the reporting year.

[_]

T Quantity Sold or Total Sales
Market Transferred (kg/yr) Value ($/yr)
Retail sales
Distribution -- Wholesalers
Distribution -- Retailers
Intra-company transfer
Repackagers
Mixture producers
Article producers
Other chemical manufacturers
Or processors
Exporters
Other (specify)

6.05 Substitutes -- List all known commercially feasible substitutes that you know exist

for the listed substance and state the cost of each substitute. A commercially
feasible substitute is one which is economically and technologically feasible to use

CBI in your current operation, and which results in a final product with comparable
performance in its end uses.

Substitute Cost (S/kg)

NA

[::] Mark (X) this box if you attach a continuation sheet.
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7.01 PROCESSOR
Process Type: Rebond Carpet PAD Manufacturing Process
Intermediates: Prepolymer Containing TDI Used to Glue Scrap Foam into Rebond Log

70

Steam

7.15

Vent
7.16

7P

7Q

Polyol .
Tank 17p Pump Vent TANES
7.6 76 7. 30
7.1
7G 78 Y
Binder Blender
Vent 7C Tank 7.8
7.3 77 |7
7F
7A .
™
TDI
. Tank | 7" | Pump
_ 79 7.21
Shredded
Foam
720 Handling
Filter System
79
Bailed Foam
Flexible | 714 Bail | 7K [Shredder| 7L
Urethane Buster 7.10
Foam 7.1
7.12
Lose Scrap 7J ,

7.13

Round Compression |7R

Mold to Make
Rebond Log
714

Peeler
747

7S

Laminator
7.18

77

Rebond Carpet
719
PAD Storage




7.03 EMISSIONS

Process Type: Rebond Foam Carpet PAD Manufacturing Process
intermediates: Prepolymer Contalning TDI Used to Glue Scrap Foam Into Rebond Log

70

Steam

7.15

7P

Vent
7.16

7Q

Polyol
Tank 7D Pump V7egl
7.4 i ' 723
7G (R (7
"Binder Blender
Vent 7C Tank 78
7.3 7.7 |7 :
7F
7A
™
TDI
Tank 7E Pump
7.2 7.21
Shredded
Foam
7.20 Handling
Filter System
79
Bailed Foam
Flexible | 714 Bail 7K |shredder| 7L
Urethane Buster 7.10
Foam 7.11
7.12
Lose Scrap 7d
7.13

Round Compression
Mold to Make
Rebond Log

7R

714

TDI EMISSIONS

7.3 TDI Tank Vent

Peeler
7.17

75

Laminator
7.18

7T

7.6 Prepolymer Tank Vent

7.8 Prepolymer & Foam Blender - Open

7.16 Steam Vent (May Contain TDI)

7.20 TDI Filter

Rebond Carpet
7.19
PAD Storage
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7.03 EMISSIONS
Process Type: Flexible Slabatock Polyurethane Foam Manufacturing Process

intermadiates: None

Polyol = 7B Vent Vent
Tin catalyst 7C —— Fans Fans
Amine cat. 7D —4—
Silicone Sur. 7E —— Poly Polyol and Heat Flow Meters 720 723
Water 7F —— Bulk | w 70 otheTr Pr;;()cess 7P Exchanger R 7.15
Additives  7LL—}| | Tank Pump by Pumps 17Q | 744 |/ 75 v v
Blowing 71 : : 71 |
Agent 7MM - i
9 Foam Machine Controls hI/-lIIXInc? FT:?;?:‘ Conveyor
7.13 | Hea all ~ale
i | Al or Other X System
-‘—lTDI 7A * | 7.18 Reaction
01 |/H_ [ Pump |7 Pump | 7K Heal "17L ko Meter Zone e
Exchanger .
= Bulk 7.3 - 7.12 o 747 | .
Tank L : e M 7.21 .
72 Filter ('pcuAL LecaTioo P :
7.12 ! . .
7 : ssssccesRssssseeee
Vent
7.6
Vent fan Vent
7.24 Fans
7.30
Cut off Hot foam Foam storage
7Z  |Heat Bank|7AA | SAW ‘ Curing Foam converting Waste foam to Bailer
705 726 | 7CC BUN Handling 7DD system 7EE Foam shipping | 7FF or Rebond
System 7.28 7.29 7.31 7.32
7HH
vent TDI EMISSIONS
.27 76  TDI Bulk Tank Vent 727 Cut Off Saw Vent Fan

7.8 Process Tank Vent
7.3, 7.12 TDI Pump Seals

- 7.20 Reaction Zone Vent Fans

7.23 Conveyor System Vent Fans '

7.24 Heat Bank Vent Fan.

7.30 Curing Area Vent Fans
7.33 TOIFilter

7Z



7.04 Describe the typical equipment types for each unit operation identified in your

process block flow diagram(s).

If a process block flow diagram is provided for more

than one process type, photocopy this question and complete it separately for each

process type.

cBI

[T ] Process type

Unit
Operation
ID

Number
7.1
7.2
7.3

Flexible Polyurethane Foam Manufacturing Process

Typical
Equipment
Type

Bulk Storage Tanks
TDI Bulk

Storage Tanks
Self Encapsulated

Gear Pump

— Gear Pump

Storage Tank Vent.
Chemical
Process Tanks

—Gear Pump

Gear Pump
Foam Machine

Controls

Heat Exchanger

Operating
Temperature
Range (°C)
Ambient

26° C
Ambient
Ambient
Ambient
_43° C
_43° ¢
26° C
Ambient

20°C-43°C

Operating
Pressure
Range

(mm Hg)
Atmospheric
Atmospheric

760-2800

160-2800
Atmospheric
760-2800

260-2800

760-2800
Atmospheric

Vessel
Composition

Steel
Steel
Steel

_Steel
Steel

Steel

Steel

Steel

[XX] Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

cBI

[ 1 Process type ........ Flexible Polyurethane Foam Manufacturing Process

Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel

Number Type Range (°C) (mm Hg) Composition

7.15 Flow Meters 20°Cc-27°C 760-2800 Steel

.16 Heat Exchanger 20°c-43°C 760-2800 Steel

7.17 Flow Meter 20°Cc=27°C 760-2800 Steel-Glass
Central Mixing

.18 Head 20°Cc-43°C 760-2800 Steel

7.20 Process Vents Ambient Atmospheric Steel
Trough aud/or )

7.21 Reaction Zone 20°C-43°C Atmospheric Steel
Processing Conveyor

2.22 —  System Ambient Atmospheric Steel

7.23 Process Vents Ambient Atmospheric Steel
Infra-Red - -

7.25 Heating Banks 93°C Atmospheric Steel
Traveling

1.26 Cut Off Saw Ambient Atmospheric Steel

[XX] Mark (X) this box if you attach a continuation sheet.,
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

[T] Process type ........ Flexible Polyurethane Foam Manufacturing Process

Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
7.27 Exhaust Fan Ambient Atmospheric Steel
Traveling
7.28 Conveyor System Ambient Atmospheric Steel
Hot Foam
J.29 Curing Area Ambient _ Atmospheric
Curing Area
.30 Exhaust Vents Ambient Atmospheric Steel
231 Foam Storage Area Ambient Atmospheric
7.32 Fabrication Area Ambient Atmospheric

[xx] Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

CBI

Process type

Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Bul T¥ge o Range (°C) (mm Hg) Composition
7.1 Tanks (2) Ambient Atmospheric Steel
TDI Bulk
7.2 Storage Tanks (2) 26°C Atmospheric Steel
1.6 Gear Pump Ambient 760-2800 Steel
Self Encapsulated
7.21 Gear Pump Ambient 760-2800 Steel
7.20 Bag Filter System Ambient Atmospheric Steel
1.7 Binder Tanks (2) 87°C 1018 Steel
7.8 Blender Tank Ambient Atmospheric Steel
7.14 Mold 100°cC UK Steel
7.17 Round Log Peeler Ambient Atmospheric Steel
7.18 Laminator 200°cC 760-2800 Steel

--------

Rebond Carpet Pad Manufacturing Process

[XX] Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more

than one process type, photocopy this question and complete it separately for each
process type.

{1 Process type ........ Rebonded Carpet Pad Manufacturing Process

Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
7.10 Foam Grandulator Ambient Atmospheric Steel
Bale Buster -
7.11 Grandulator Ambient Atmospheric Steel
1.15 Steam System 100°C 760-6400 Steel
Exhaust Vent -
7.16 For Mold Ambient Atmospheric Steel

[xx] Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

CBI
[ 1 Process type ........ Rebond Carpet Pad Manufacturing Process
Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
7.19 Carpet Pad Storage Ambient Atmospheric
.12 Baled Foam Ambient. Atmospheric
7.13 Loose Scrap Ambient Atmospheric
Shredded
7.9 Foam System Ambient Atmospheric
Additive
1.22 Storage Tank Ambient 160-1400 Steel

[ ] Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

cBI
[::] Process type ........ Flexible Polyvurethane Foam Manufacturing Process
Process
Stream
ID Process Stream X Stream
Code Description Physical State Flow (kg/yr)
78, 71, 7K
7L, ™ TDI OL 2,828,000
w, 70, 7P,
7Q, IR, 1S Polvol Resins OL 5,819,000
7P, _7Q, 1R, 7S Water AL 224,000
P, 70, 7R, 7S Tin Catalyst OL 11,000
7B, 17Q, 7R, 7S _Amine Catalyst OL 9,000
7P, 70, 7R, 7S _Silicone Surfactant OL 61,000
7B,..1Q, 7R, 7S _Organic Pigment OL 44,000
72, 70, 7R, 7S _Blowing Agents OL 244,000

luse the folloving codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

[XX] Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

[ 1 Process type ..... e Flexible Polyurethane Foam Manufacturing Process

Process
Stream
ID Process Stream ' Stream

Code Description Physical State Flov (kg/yr)
e, 7Q, IR, 7S Flame Retardants oL 341,000
72,10, IR, 75 _Miscellaneous Fillers SO 544,000
7P, 7Q, 7R, 75 Miscellaneous Additives OL 47,000
X, 7z, 7AA
7CC, 7DD, 7T Polvurethane Foam SO 10,264,000

luse the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

[XX Mark (X) this box if you attach a continuation sheet.
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~.

7.05 Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

CBI
[T] Process type ........ Rebonded Carpet Pad Manufacturing Process
Process
Stream
ID Process Stream ' Stream
Code Description Physical State Flow (kg/yr)
78, 7F¥, 7C, 7B TDI OL 133,000
7D, 171G, IC Polyol oL 536,000
7U Orqanic Pigments OL 183,000
Y AV —Flame Retardants OL 29,000
TH, 73, 7K,
L, M Po_lmf_ewuigles 50 1,409,000
Prepolymer Organic Pigments
70 Flame Retardant Polyurethane SY UK
‘ 3 6o ,u¢ O
TR.. 18, 1T Rebond Carpet Underlay S0 409
2
1 H QO Steam GC UK

lyse the folloving codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

{1 Mark (X) this box if you attach a continuation sheet.
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Characterize each process stream identified in your process block flow diagram(s).

If a process block flow diagram is provided for more than one process type, photocopy

this question and complete it separately for each process type.

(Refer to the

CBI instructions for further explanation and an example.)
[ ] Process type ........ Flexible Polyurethane Foam Manufacturing Process
a. b. c. d. e.
Process Concen- Other Estimated
Stream X trations™’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
T, 71, 7K Toluene
7L, ™ Diisocyanate 100% (A) (w) NA NA
w, 70, 7P,
70, 7R, 7S Polyol, Water, 100% (A) (W) NA NA
Amine, Tin, Silicone
Surfactant, Pigments,
Blowing Agents, Misc.
Fillers, Misc., Additives
7T TDI, Polyocl, Water 100% (A) (W) NA NA
Amine, Tin, Silicone,
Pigments, Blowing Agents
Misc. Fillers, Misc. Additives.
7.06 continued below

[X{ Mark (X) this box if you attach a continuation sheet.
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Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type.

(Refer to the

CBI  instructions for further explanation and an example.)
[_] Process type ........ Flexible Polvurethane Foam Manufacturing Process
a. C. d. e.
Process Concen- Other Estimated
Stream X trations”’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (%X or ppm)
7X, 7%, 7AA
7CC, 7DD, Polyurethane Foam 100% (A) (W) NA NA
7FF, 7EE
711 TDL 0.03ppm(A) (V) NA NA
Air 99.9%(E) (V)
7v, 7Y, 7BB TDI 0.125ppm(A) (V) Blowing Agent 0.0-1.5%
Air 99,.9%(E) (V) Carbon Dioxide 0.5-1.0%
7.06 continued below

ljﬁd Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)
[:] Process type ........ Flexible Polyurethane Foam Manufacturing Process
a. b. c. d. e.
Process Concen- Other Estimated
Stream trations”’ Expected Concentrations
ID Code Known Compounds1 (% or ppm) Compounds (% or ppm)
7HH TDI 0.004ppm(A) (V) NA NA
Air 99.9%(E) (V) NA NA
1GG TDI 0.035ppm(A) (W) NA NA
Air 99.92(R) (W) NA NA

7.06 continued below

[x} Mark (X) this box if you attach a continuation sheet.
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Characterize each process stream identified in your process block flow diagram(s).

If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.)

[__] Process type ........ Rebond Carpet Pad Manufacturing Process
a. b. c. d. e.
Process Concen- , Other Estimated
Stream ' trations”’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (X or ppm)
7E, 7F, 1C TDI 100%(A) (W) NA NA
7D, 7G, 7C Polyol Resin 100%(A) (W) NA NA

Organic Pigments

70 Flame Retardants 100%(A) (W) NA NA

7.06 continued below

[XX] Mark (X) this box if you attach a continuation sheet.
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Characterize each process stream identified in your process block flow diagram(s).

If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.)

[__] Process type ........ Rebond Carpet Pad Manufacturing Process

a. b. c. d. e.

Process Concen- Other Estimated

Stream . trations”’ Expected Concentrations

ID Code Known Compounds (% or ppm) Compounds (% or ppm)
71 TDI 20%(A) (W) NA NA
Palyol Resin 80%(A) (W) NA NA

~ 74, 73, 7K

, ., IM  Polyurethane Foam 100%(A) (W) NA NA
70 TDI, Resin, Flame 100%(A) (W) NA NA

Retardants, Organic
Pigments, Polyurethane

7.06 continued below

3]

] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.)

[_] Process type ........ Rebond Carpet Pad Manufacturing Process
a. b. c. d. e.
Process Concen- - Other Estimated
Stream L trations®’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
7R, 1S, 1T _Rebond Carpet  100%(A) (W) NA NA
X 7A, 7B TDI 0.030ppm(A) (V) NA NA
Air 99.9%(A) (V)
7P H.,0 100%(A) (V) NA NA

7.06 continued below

[XX] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

[__] Process type ........ Rebond Carpet Pad Manufacturing Process
a. b. c. d. e.
Process Concen- 5 3 Other Estimated
Stream X trations®’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (X or ppm)
7Q TDI .045ppm(A) (V) Carbon Dioxide 0.1-0.5%
Air 99.5%

7.06 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 (continued)

'For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column b. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (% or ppm)

1 NA

*Use the following codes to designate how the concentration was determined:

A
E

Analytical result
Engineering judgement/calculation

3 . . .
Use the following codes to designate how the concentration was measured:

Volume
Weight

<3
non

[::] Mark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATMENT PROCESS DESCRIPTION

8.01 1In accordance with the instructions, provide a residual treatment block flow diagram
which describes the treatment process used for residuals identified in question 7.01.

cBI

[ ] Process type .........

[::] Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI type. (Refer to the instructions for further explanation and an example.)

] Process type ......... Flexible Polyurethane Foam _Manufacturing Procéss

a. b. c. d. e. f. g.
Physical Estimated
Stream Type of State Concentra- Other . Concen-
ID Hazardous of R Known 3 tion§ gzsor Expected trations
Code Vaste Residual Compounds ppm) ‘7’ Compounds (X or ppm)

NA

L2

8.05 continued below

[ZXK Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

[ ] Process type ......... Rebond Cérpet Pad Manufacturing Process
a. b. c. d. e. f. g-
Physical Estimated
Stream Type of State Concentra- Other Concen-
ID Hazardous of 5 Known 3 tion§ g%sor Expected trations
Code Waste Residual Compounds ppm) "7’ Compounds (% or ppm)
NA

T

8.05 continued below

[::] Mark (X) this box if you attach a continuation sheet.

54




8.05 (continued)

Use the following codes to designate the type of hazardous waste:

Ignitable
Corrosive
Reactive

EP toxic

Toxic

Acutely hazardous

oTHHmRROH
nw oo onon

Use the following codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

8.05 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

*For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d. {(Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (¥ or ppm)

1 NA NA

4 . . . .
Use the following codes to designate how the concentration was determined:

-3
1

= Analytical result
= Engineering judgement/calculation

=
1

8.05 continued below

[]1 Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

Use the following codes to designate how the concentration was measured:

v
v

Volume
Weight

6Specify the analytical test methods used and their detection limits in the table
below. Assign a code to each test method used and list those codes in column e.

Detection Limit
Code Method (+ ug/l)

1 NA

[::] Mark (X) this box if you attach a continuation sheet.
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8.06 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process
type. (Refer to the instructions for further explanation and an example.)

cBI
[ ] Process type ......... NA
a. b. c. d. e. f. g.
Costs for
Stream Waste Management  Residual Management 0ff-Site Changes in
ID Descrip}ion Methog Quantities of Residual (%) Management Management
Code Code Code (kg/yr) On-Site Off-Site (per kg) Methods
NA NA NA NA NA NA NA NA

'Use the codes provided in Exhibit 8-1 to designate the vaste descriptions

’Use the codes provided in Exhibit 8-2 to designate the management methods

[ ] Mark (X) this box if you attach a continuation sheet.
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8.22 Describe the combustion chamber design parameters for each of the three largest
(by capacity) incinerators that are used on-site to burn the residuals identified in

CBI  your process block or residual treatment block flow diagram(s).

[::] Combustion Location of Residence Time
Chamber Temperature In Combustion
Temperature (°C) Monitor Chamber (seconds)
Incinerator Primary Secondary Primary Secondary Primary Secondary
1 NA
2
3

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

8.23 Complete the following table for the three largest (by capacity) incinerators that
are used on-site to burn the residuals identified in your process block or residual

CBI treatment block flow diagram(s).

[ Types of
Air Pollution Emissions Data
Incinerator Control Device Available
1 NA NA
2
3

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

Use the following codes to designate the air pollution control device:

Scrubber (include type of scrubber in parenthesis)
Electrostatic precipitator
Other (specify)

o mnn
LI 1 1]

[::] Mark (X) this box if you attach a continuation sheet.
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PART A EMPLOYMENT AND POTENTIAL EXPOSURE PROFILE

9.01 Mark (X) the appropriate column to indicate whether your company maintains records on
the following data elements for hourly and salaried workers. Specify for each data
element the year in which you began maintaining records and the number of years the

CBI  records for that data element are maintained. (Refer to the instructions for further
explanation and an example.)

Data are Maintained for: Year in Which Number of
Hourly Salaried Data Collection Years Records
Data Element Workers  Workers Began Are Maintained
Record Retention

Date of hire X X 1981 (25)
Age at hire X X 1981 25
Work history of individual

before employment at your

facility X X 1981 25
Sex X X 1981 25
Race X X 1981 25
Job titles - X 1981 25
Start date for each job

title X X 1981 25
End date for each job title X X 1981 25
Work area industrial hygiene

monitoring data X X 1981 25
Personal employee monitoring

data NA NA NA NA
Employee medical history X X 1981 25
Employee smoking history NA NA 1981 25
Accident history X X 1981 25
Retirement date X X 1981 25
Termination date X X 1981 25
Vital status of retirees NA NA NA NA
Cause of death data NA NA NA NA

[::] Mark (X) this box if you attach a continuation sheet.
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In accordance with the instructions, complete the following table for each activity

in vhich you engage.

Activity

Manufacture of the
listed substance

On-site use as
reactant

On-site use as
nonreactant

On-site preparation
of products

Process Category

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release

Open

c. d. e.
Yearly Total Total
Quantity (kg) WVWorkers Worker-Hours

NA NA NA

NA NA NA

NA NA NA

NA NA NA
2,961,000 45 62,640 *

NA NA — NA

NA NA NA

NA NA NA

NA NA NA

NA NA_~ —NA

NA NA NA

NA NA __NA

* Total worker-hour based on emissions of three (3) running hours

for the manufacturing of Flexible Polyurethane Foam and twenty-two
(22) running hours for Rebond Carpet Pad Manufacturing.

Mark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category at your facility that
encompasses workers who may potentially come in contact with or be exposed to the
listed substance.

CBI
[ Flexible Polyurethane Foam Manufacturing Process
Labor Category Descriptive Job Title
A Foam Manager

Foam Line Supervisor

B
C Foam Line Operator

D P . Assi : I

E

Chemical Unloader - Utility

F Foam Line Utility (1)

G Foam Line Utility (2)

H Cut-0ff Saw Operator

I Crane Operator

J Crane Operator

K Cut-Off Saw Operator #2 Line
L Forklift Operator (1)

M Forklift Operator (2)

N 2nd Shift Cut Off Saw #2 Line
0 2nd Shift Crane Operator

P 2nd Shift Forklift Operator
Q Maintenance Workers

[XX] Mark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category at your facility that
encompasses workers who may potentially come in contact with or be exposed to the
listed substance.

CBI
(1 Rebond Carpet Pad Manufacturing Process
Labor Category Descriptive Job Title
A Mold Operator
B Assistant Mold Operator
c Maintenance Workers
D Supervisars
E Peeler Operators
F Peeler Assistants
G
H
I
J

[T ] Mark (X) this box if you attach a continuation sheet.
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2.04

Process Type: Flexible Slahstock Polyurethane Foam Manufacturing Process

Intermediates: None

"

Polyol and
S omezva] other Process
Pump |70 Tanks
7.4 ; 7.10

Polyol 7B

Tin catalyst 7C ——

Amine cat. 7D —H

Silicone Sur. 7E —— Poly

Water 7F 4+ Bulk

Additives  7LL - Tank

Blowing 7.1

Agent 7MM -

LTI e
» Ee Bulk
—om-.—.——.-.—._ Tank
T 7.2

_7.12

Filter

7z

Vent Vent
Flush Fans Fans
5 Y Heat . | Flow Meters 7'197U 7.20 7.23
i | Exchanger|. . 7.15
7.1
Foam Machine Controls hlflilxmé; FLr”ogg:e Conveyor
713 ea
T | 7T or Other 17X System
= i . [ .
7L 7.18 Reaction 702
Ex;?rlltger Flov; :\ATeter -l.- Zone
. ®
7.16 T
R 2 .
) e .
ST e .
b .

SebsosPOBOOOLBTBIIYE

| Venttan
7.24

788

7Z |Heat Bank| 7/

7.25

BUN Handlmg

O ANNNN

Quality
Control Lab

6

70D

Foam storage  E
Foam converting ,_

Waste foam to Bailer
or Rebond

Lunchroom
7

8

Foam Converting Area




9.04

Process Type: Rebond Carpet PAD Manufacturing Process
intermediates: Prepolymer Containing TD1 Used to Glue Scrap Foam into Rebond Log

Polyol
Tank

7.1

70

Pump

Vent
73

A

DI
Tank
7.2

76

Blender
7.8

[P

7.21

Bailed

7.13

7.20

| Filter

Lose Scrap

Flexible :

Shredded
Foam
Handling

79

Round Compression
Mold to Make
Rebond Log

7.14

7
Y Peeler £7S 7

‘‘‘‘‘‘

717 7

W\

Laminator
7.18

ebond Carpet
7.19
PAD Storage

DN

_

Quality
Control Lab




9.05 Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or
7.02. Photocopy this question and complete it separately for each process type.

CBI
[ 1 Process type ....... Flexible Polyurethane Foam Manufacturing Process
Work Area ID Description of Work Areas and Worker Activities

Foam Machine Control's, Storage Tank Area, Chemical
1 Unloading Area, Enclosed Conveyor System
2 Infra-Red Heat Bank, Traveling Cut-Off Saw
3 Moving Conveyor System
4 Hot Foam Curing Area
5
6
7
8
9
10

[E(] Mark (X) this box if you attach a continuation sheet.
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9.05 Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or
7.02. Photocopy this question and complete it separately for each process type.

cBI
[ ] Process type ....... Rebond Carpet Pad Manufacturing Process
Work Area ID Description of Work Areas and Worker Activities
1 Binder Tank Area
2 Mold Area

Peeler Area

Rebond Log Curing Area

w0 N o

[__] Mark (X) this box if you attach a continuation sheet.
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question
and complete it separately for each process type and work area.

Process type ....... Flexible Polyurethane F M i

Work area ....vcivvevnnsnnnnas Crr e ras e s enseaneans 1
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Workers (e.g., direct Listed s Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
A-G 7 Inhalation GC E 260
Direct
A-G 7 Skin Contact OL NA NA
0 1 Inhalation GC E 260
Direct
0 1 Skin Contact OL NA NA

lUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) {specify phases, e.g.,

SO = Solid 90% water, 10% toluene)

2Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

kx1

Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
ed substance. Photocopy this question

come in contact with or be exposed to the list

CBI  and complete it separately for each process type and work area.
[::] Process type ....... Flexible Polyurethane Foam Manufacturing Process
Lo o - Y o - 2
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed ) Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
H 1 Inhalation GC E 260
K 1 Inhalation GC E 260
N 1 Inhalation GC E 260

lyse the folloving codes to designate the physical state of the listed substance at

the point of exposure:

GC = Gas (condensible at ambient SY
temperature and pressure) AL

GU = Gas (uncondensible at ambient OL
temperature and pressure; IL
includes fumes, vapors, etc.)

S0 = Solid

Use the following codes to designate average

A = 15 minutes or less D =
B = Greater than 15 minutes, but not
exceeding 1 hour ) E =
C = Greater than one hour, but not
exceeding 2 hours F =

Sludge or slurry
Aqueous liquid

Organic liquid
Immiscible liquid
(specify phases, e.g.,
90% water, 10% toluene)

length of exposure per day:

Greater than 2 hours, but not

exceeding 4 hours

Greater than 4 hours, but not

exceeding 8 hours
Greater than 8 hours

[x] Mark (X) this box if you attach a continuation

sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

[ ] Process type ....... Flexible Polyurethane Foam Manufacturing Process

L 03 o S 1 o T Y 3 & 4
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Workers (e.g., direct Listed Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
I 1 Inhalation GC E 260
J 1 Inhalation GC E 260
L 1 Inhalation GC E 260
M 1 Inhalation GC E 260
0 1 Inhalation GC E 260
P 1 Inhalation GC E 260

luse the folloving codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour . E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[X} Mark (X) this box if you attach a continuation sheet.
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question
and complete it separately for each process type and work area.

Process type ....... Rebond Carpet Pad Manufacturing Process
LT o S § o T 3
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
A 6 Inhalation GC E 260
B 33 Inhalation GC B 260
Direct
A 6 Skin Contact OL NA NA
Direct
B 6 —Skin Contact OL NA NA
D 4 JInhalation GC E 260
Direct
D 4 Skin Contact OL NA NA

lyse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

2Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour . E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

IEEX Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

[__] Process type ....... Rebond Carpet Pad Manufacturing Process
Work area ..c..vivrienreninneonostennonacnsnnnnnnnonss 1

Mode Physical Average Number of
Number of of Exposure State of Length of Days per

Labor Workers (e.g., direct Listed Exposurg Year
Category Exposed skin contact) Substance Per Day Exposed

Cc 8 Iphalation GC B 260

Direct
8 Skin Contact OL NA NA

'yse the folloving codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

*Use the folloving codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour ) E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[Xd Mark (X) this box if you attach a continuation sheet.

93




9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

[ ] Process type ....... Rebond Carpet Pad Manufacturing Process
WOIK 8rea ....i.ivivrnrensnnnentsossarannensnncnnsnnes 4

Mode Physical Average Number of

Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed Exposurg Year

Category Exposed skin contact) Substance Per Day Exposed
E 9 Inhalation GU E 260
F 9 Inhalation GU E 260

‘Use the following codes to designate the phys
the point of exposure:

ical state of the listed substance at

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL =~ Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
S0 = Solid 90% water, 10% toluene)
*Use the following codes to designate average length of exposure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours
[_] Mark (X) this box if you attach a continuation sheet.
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9.07 For each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TVA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work

area.
cBI
[ ] Process type ....... Flexible Polyurethane Foam Manufacturing Process
Vork area ....viiiiiiiiiitnnenrieosseenosennnses 1 - 3
8-hour TV% Exposure Level 15-Minute Pgak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
A-Q < 1.0 PPb * 3.0 PPL

* 15 - minute peak exposure is based on the average of emisssions in

PPb which ranged from 0 - 20 PPb over the reporting period.

[ZC] Mark (X) this box if you attach a continuation sheet.
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For each labor category represented in question 9.06, indicate the 8-hour Time
Weighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ....... Rebond Carpet Pad Manufacturing Process
VWOrk area ....cueveerscessosnnnsnonsnsscsasssanns 1 — 4
8-hour TWA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m3, other-specify) (ppm, mg/m”, other-specify)
A-E < 1.0 PPB * 1.0 PPB

15 - minute peak exposure based on the average of emissions which
ranged from 0 - 20 ppb over the reporting range.

[_] Mark (X) this box if you attach a continuation sheet.
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PART B WORK PLACE MONITORING PROGRAM

9.08 If you monitor worker exposure to the listed substance, complete the following table.

BI . .
CBL Flexible Polyurethane Foam Manufacturing Process
(1
Testing Number of Analyzed Number of
Vork Frequency Samples Vho L In-House Years Records
Sample/Test Area ID (per year) (per test) Samples (Y/N) Maintained
Personal breathing
zone 1.2 1 1 A N 8
General work area 1.2 Daily Continuous D Y 8
(air)
Wipe samples NA NA NA NA NA NA
Adhesive patches NA NA NA NA NA NA
Blood samples NA NA NA NA NA NA
Urine samples NA NA NA NA NA NA
Respiratory samples NA NA NA NA NA NA
Allergy tests NA NA NA NA NA NA

Other (specify)

Other (specify)

Other (specify)

Use the following codes to designate who takes the monitoring samples:

Plant industrial hygienist
Insurance carrier
OSHA consultant

Other (specify) Plant Personnel

oOQw>
[ I 1 I

[xx] Mark (X) this box if you attach a continuation sheet.
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PART B WORK PLACE MONITORING PROGRAM

9.08 If you monitor worker exposure to the listed substance, complete the following table.

CBI Rebond Carpet Pad Manufacturing Process
[
Testing Number of Analyzed Number of
Vork Frequency Samples Vho ) In-House Years Records
Sample/Test Area ID (per year) (per test) Samples (Y/N) Maintained
Personal breathing
zone NA NA NA NA NA NA
General work area 1,2 Occasional 1 D Y 3
(air)
Wipe samples NA NA NA NA NA NA
Adhesive patches NA NA NA NA NA NA
Blood samples NA NA NA NA NA NA
Urine samples NA NA NA NA NA NA
Respiratory samples NA NA NA NA NA NA
Allergy tests NA NA NA NA NA NA

Other (specify)

Other (specify)

Other (specify)

Use the following codes to designate who takes the monitoring samples:

Plant industrial hygienist
Insurance carrier

OSHA consultant

Other (specify) Plant Personnel

o>
oo

[ ) Mark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified in question 9.08, describe the type of sampling and
CBI  analytical methodology used for each type of sample.

[ 1] Sampling and Analytical Methodology

Sample Type

General Working Area

Stationary & Portable Monitors

9.10 If you conduct personal and/or ambient air monitoring for the listed substance,
specify the following information for each equipment type used.

cBI
L . R Averaging
[ 1 Equipment Type Detection Limit Manufacturer Time (hr) Model Number
E < .001 A MDA Scientific 8 7100
luse the following codes to designate personal air monitoring equipment types:
A = Passive dosimeter
B = Detector tube
C = Charceoal filtration tube with pump
D = Other (specify)
Use the following codes to designate ambient air monitoring equipment types:
E = Stationary monitors located within work area
F = Stationary monitors located within facility
G = Stationary monitors located at plant boundary
H = Mobile monitoring equipment (specify)
I = Other (specify)
’Use the folloving codes to designate detection limit units:
A = ppm
B = Fibers/cubic centimeter (f/cc)
C = Micrograms/cubic meter (u/m”)
[ 1 Mark (X) this box if you attach a continuation sheet.
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9.11 If you conduct routine medical tests for monitoring the health effects of exposure to
the listed substance, specify the type and frequency of the tests.

CBI
Frequency
[ 1] Test Description (veekly, monthly, yearly, etc.)

Pulmonary Function Studies Yearly

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this gquestion and complete it separately for each
process type and work area.

CBI
[ ] Process type ...... Cerereaas Flexible Polyurethane Foam Manufacturing Proces:
WOKFK @red v.viviiiiiiniiieeineereranteeenassonnseacnnansonns
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust Y 1981 Y _lﬂjﬂl;_
General dilution Y 1981 Y 1988
Other (specify)
Vessel emission controls N NA NA NA
Mechanical loading or N NA NA NA

packaging equipment

Other (specify)

[ XX Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS
6.(

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI
[:] Process type Ceeeennneenae. . Rebond Carpet Pad Manufacturing Process
WOIK Area ... cinriniiiinninrensnsnnnoenensossesannensnnnnas 1-2
: Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:

Local exhaust Y 1985 Y 1986

General dilution Y 1985 Y 1986

Other (specify)

Vessel emission controls N NA NA NA

Mechanical loading or
packaging equipment N NA NA NA

Other (specify)

[:] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[_] Process type ........ Flexible Polyurethane Foam Manufacturing Process-

Vork area ...iceeececencncensansnsnns Cerereecsacesannasnan

Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)

Install 45,000 CFM Fan & New Ventilation System

Foam Line & Cut—-Off Saw. 75' Stack From Ground. UK

Added 4 Low Level Exhaust to Bun Storage Area. K

[X§ Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[_ ] Process type ........ Rebond Carpet Pad Manufacturing Process

WOork area .....eeeeecceenccnonneenns eserereeereteeseaans .

Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)

Added 10" Duct to Remove Exhaust From Blower

to Mold. UK

[::] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI

[ 1 Process type ........Flexible Polyurethane Foam Manufacturing Process
Work area .............. G tesaea e et e ettt . 1 -4

Wear or
Use
Equipment Types (Y/N)
(1) Respirators Y
Safety goggles/glasses Y
(1) Face shields Y
Coveralls Y
(1) Bib aprons Y
Chemical-resistant gloves Y
Other (specify)
* Self-contained Breathing Y
Apparatus
* Escape Mask Y
* (For Emergency Use Only)
(1) Used when Necessary.
KX] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

cBL
[ ] Process type ........ Rebond Carpet Pad Manufacturing Process
Work area ...uvvvvierniiieninernrenaneancsnnnna Seessasanrsissaaa 1 - 4
Vear or
Use
Equipment Types (Y/N)
(1) Respirators Y

Safety goggles/glasses
(1) Face shields

Coveralls

KK R

(1) Bib aprons
Chemical-resistant gloves Y
Other (specify)

* Self-contained Breathing v
Apparatus

* Escape Masks Y

* For Emergency Use Only

(1) Used When Necessary

[] Mark (X) this box if you attach a continuation sheet.
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9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, whether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

[ 1 Process type ......... Flexible Polyurethane Foam Manufacturing Process

Fit Frequency of
Vork Respirator Averag Tested Type of R Fit Tests
Area Type Usage (Y/N) Fit Test (per year)
. Wh I
1-4 Compo II Face Piece B Y oT en1 ssued

lUse the follovwing codes to designate average usage:

A = Daily

B = Veekly

C = Monthly

D = Once a year

E = Other (specify) When Necessary

Use the following codes to designate the type of fit test:

Qualitative
Quantitative

QL
QT

([}

kx] Mark (X) this box if you attach a continuation sheet.

101




9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, whether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

cBI
[::] Process type ......... Rebond Carpet Pad Manufacturing Process
Fit Frequency of
Vork Respirator Averag? ~ Tested Type of 5 Fit Tests
Area ‘ Type Usage (Y/N) Fit Test (per year)
When Issued
l — 4 Compo II Face Piece E Y QT 1

Use the following codes to designaté average usage:

A = Daily

B = Veekly

C = Monthly

D = Once a year

E = Other (specify) When Necessary

Use the following codes to designate the type of fit test:

QL = Qualitative
QT = Quantitative

[_ ] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES

9.19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this

CBI question and complete it separately for each process type and work area.

Process type ...... Flexible Polyurethane Foam Manufacturing Process

Work area ........... e ietateeeeer e e N 1 — 4

Exposure Monitoring, Respiratory Protection, Training Program,

Self-Contained Breathing Apparatus, Warning and Safety Procedure Sign
Posted. Neutralizer & Absorbant . i D i

Diking.

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... Flexible Polyurethane Foam Manufacturing Process
Work area ............ ettt ettt 1 - 4

Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping X
Vacuuming

Water flushing of floors

Other (specify)

* Emergency - Immediate Clean-Up - Diking Absorbant

[XX] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES

9.19

Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type ...... Rebond Carpet Pad Manufacturing Process

Work area ....oeeevo.. et ettt e teateaene e neneaneasarane 1

Exposure Monitoring, Respirator Protection, Training Program,

Self-contained Breathing Apparatus, Warning & Safety Procedure Signs

P N ralizer Absorbant M ial & Dikij -

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... Rebond Carpet Pad Manufacturing Process
Vork area ........ seasenasann Cerrerseteseneanann 1 -4
Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping X
Vacuuming
Water flushing of floors
Other (specify)
* _Emergency Immediate Clean-up Diking Absorbant
[} Mark (X) this box if you attach a continuation sheet.
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9.21 Do you have a written medical action plan for responding to routine or emergency
exposure to the listed substance?

Routine exposure

D = - S ceereereaas tereeserrrrene (:)

NO toevonosnerosssatoseessossstaseossaassssesassosseentssenassenosessnsssssrssasscesas 2

Emergency exposure

(= - teesssennsnae (:j)

NO i veeneeessoenonoeesocsosanesoesnesnssosnsnesnsssssnssssanososassnssnsonssnasans 2

If yes, where are copies of the plan maintained?

Routine exposure: Main Office, Foaming Office, Safety Office, Rebond,
Fire Pump Room
Emergency exposure: Same as Above

9.22 Do you have a written leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

Main Office, Foam Dept. Rebond
If yes, where are copies of the plan maintained? Dept. Safety Office, Local & State
Agencies & Fire Department.
Has this plan been coordinated with state or local government response organizations?
Circle the appropriate response.

D e coes (:)

NO ittt ieeotoossssonssssncsoressasosnssssrssassssssssna cereesaens cecersanes ceves 2

9.23 Who is responsible for monitoring worker safety at your facility? Circle the
appropriate response.

Plant safety specialist ...... C et e e st ee ettt ettt ettt ennt 1
INSUrance CArri@r ... eoesneoeeossossasoansaoannssssensss et Creeeeraenn 2
OSHA consultant .....cevvveenvenes e rseraene et Ceeseeeieiaes e 3
Other (specify)Plant Supervisor, Safety Director  ............ ceesvenese b

[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONMENTAL RELEASE

General Instructions:

Complete Part E (questions 10.23-10.35) for each non-routine release involving the listed
substance that occurred during the reporting year. Report on all releases that are equal
to or greater than the listed substance’s reportable quantity value, RQ, unless the release
is federally permitted as defined in 42 U.S.C. 9601, or is specifically excluded under the
definition of release as defined in 40 CFR 302.3(22). Reportable quantities are codified
in 40 CFR Part 302. If the listed substance is not a hazardous substance under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and,
thus, does not have an RQ, then report releases that exceed 2,270 kg. If such a substance
howvever, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the RQ. The facility may have answered these questions or similar
questions under the Agency’s Accidental Release Information Program and may already have
this information readily available. Assign a number to each release and use this number
throughout this part to identify the release. Releases over more than a 24-hour period are
not single releases, i.e., the release of a chemical substance equal to or greater than an
RQ must be reported as a separate release for each 24-hour period the release exceeds the
RQ.

For questions 10.25-10.35, answer the questions for each release identified in question
10.23. Photocopy these questions and complete them separately for each release.

PART A GENERAL INFORMATION

10.01 VWhere is your facility located? Circle all appropriate responses.

CBI

[ ] Industrial area ..... ettt re ettt et e ettt C:)
Urban area ettt te e Bt e e et s ettt ettt 2
Residential area .vvvievevnrennannnnn Sttt e aaas ettt .............(:)
Agricultural area ......eeieieriiieiiiinntneaaraaaan et ed ettt e e e 4
Rural area ....... Ceeeeee s e Ce et e bttt a e 5
Adjacent to a park or a recreational area ............ ettt e e 6
Within 1 mile of a navigable waterway ........covu.. e et e tiaat et 7
Within 1 mile of a school, university, hospital, or nursing home facility
Within 1 mile of a non-navigable waterway ................. et e ittt 9
Other (specify) i e e, et eeecateeaaec e 10

[1 Mark (X) this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facility (from central point where process unit
is located) in terms of latitude and longitude or Universal Transverse Mercader
(UTM) coordinates.

Latitude .......... et e ier ettt 41 ° 45 ' 929 "
Longitude ......civiinirineennererannnans cerernairaans 87 ° 48 -+ 44 "
UTM coordinates ...9X....... Zone y Northing » Easting

10.03 If you monitor meteorological conditions in the vicinity of your facility, provide
the following information.

Average annual precipitation ....... Chesasasesasanna inches/year

Predominant wind direction ....vevereneeerneerocanes

10.04 1Indicate the depth to groundwater below your facility.

Depth to groundwater ........eeevuisensencsncnsansans meters

10.05 For each on-site activity listed, indicate (Y/N/NA) all routine releases of the
listed substance to the environment. (Refer to the instructions for a definition of
CBI Y, N, and NA.)

[ Environmental Release
On-Site Activity Air Vater Land
Manufacturing NA NA NA
Importing NA NA NA
Processing Y N N
Otherwise used NA NA NA
Product or residual storage Y N N
Disposal NA NA NA
Transport NA NA NA

[ ] Mark (X) this box if you attach a continuation sheet.
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10.06 Provide the following information for the listed substance and specify the level
of precision for each item. (Refer to the instructions for further explanation and

an example.)

cBI
[
Quantity discharged to the air ............. .. 82.0 kg/yr + 20 %
Quantity discharged in wastewaters ........... NA kg/yr + 0%
Quantity managed as other waste in on-site
treatment, storage, or disposal units ........ NA kg/yr & 0 %

Quantity managed as other waste in off-site
treatment, storage, or disposal units ........ NA kg/yr

|+
’O
N

[::] Mark (X) this box if you attach a continuation sheet.
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10.08 Describe the control technologies used to minimize release of the listed substance
for each process stream containing the listed substance as identified in your
process block or residual treatment block flow diagram(s). Photocopy this question

CBI and complete it separately for each process type.
(] Process type ...... NA
Stream ID Code Control Technology Percent Efficiency

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

[::] Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI1 residual treatment block flow diagram(s), and provide a description of each point

source. Do not include raw material and product storage vents, or fugitive emission
[ ] sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

Process type ...... Flexible Polyurethane Foam Manufacturing Process
Point Source
ID Code Description of Emission Point Source
7HH Exhaust From Cut—-Off Saw
v, 7Y, 1BB _Vent From Process Tunnel
766 _Vent from Foam Storage/Curing Area

[ XX Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI residual treatment block flow diagram(s), and provide a description of each point

. source. Do not include raw material and product storage vents, or fugitive emission

[_1 sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

Process type ...... Rebond Carpet Pad Manufacturing Process

Point Source

ID Code Description of Emission Point Source
70 Exhaust Vent Over Top of Mold

[] Mark (X) this box if you attach a continuation sheet.
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10.10 Bmission Characteristics - - Characterize the emi

ssions for each Point Source ID Code identified in question
10.09 by completing the following table.

CBL

GBI Maxdmum Maximum
__ Point Maximum Emission Emission
[ 1 Source Average R R Average BEmission Rate Rate
D Physiczfl Emissions Frequency Duration E}nissic4>n Rate Frequency  Duration
Code State (kg/day) (days/yr) (min/day) Factor (kg/min) (events/yr) (min/event)
THH
wV,7¥Y,7BB V 0.22 250 180 NA -0016 200 30
166G V. 0.003 250 180 NA NA NA NA
71T V 0.01 50 360 NA NA NA NA
7, 7BV 0.11 260 1320 NA 0.00010 39,000 3.5

Use the following codes to designate physical state at the point of release:
G = Gas; V = Vapor; P = Particulate; A = Aerosol; 0 = Other (specify)

21=‘requemc:y of emission at any level of emission

*Duration of emission at any level of emission

4Avelage Emission Factor — Provide estimated (s 25 percent) emission factor (kg of emission per kg of
production of listed substance)




10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.
CBI1
[ Stack
Point Inner Emission
Source Diameter Exhaust Exit
D Stack (at outlet) Temperature Velocity Building . Building2 Vent3
Code Height(m) (m) (°C) (m/sec) Height(m)" Width(m) Type
.7CC, 7AA
"IV,&Y,7BB  22.86 1.25 Ambient 22.9 10.7 61.0 v
__7ca 10.7 <4>1.25 _ _Ambient _ 0.20 10.7  61.0 v
711 10.7 1.00 Ambient  0.01 10.7 61.0 H

'Height of attached or adjacent building
’yidth of attached or adjacent building
#"E ‘f , *Use the following codes to designate vent type:

H
v

Horizontal
Vertical

[xx] Mark (X) this box if you attach a continuation sheet.
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' 10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.

cBI
TR Stack
i Point Inner Emission
| Source Diameter Exhaust Exit
‘ D Stack  (at outlet) Temperature Velocity Building Building Vent
y Code  Height(m) (m) (°C) (m/sec)  Height(m)' Vidth(m)* _ Type’
|

' 70 10.7 1.00 Ambient 0.20 10.7 460 \'4

e I T o o o % 0 A s e o 3 o e . . . . . 0 it e ey o 70 St e e e e S e e e e ke o 2 T -

‘lﬂeight of attached or adjacent building
il " ’Vidth of attached or adjacent building

Juse the following codes to designate vent type:

H = Horizontal i
V = Vertical i

Mark (X) this box if you attach a continuation sheet.
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10.12 1If the listed substance is emitted in particulate form, indicate the particle size
distribution for each Point Source ID Code identified in question 10.09.
Photocopy this question and complete it separately for each emission point source.

CBI
[_1

Point source ID code ....vvuviriennnrnrrncrerenennnnonanas NA

Size Range (microns) Mass Fraction (% + X% precision)

<1 NA

>1 to < 10 NA

2 10 to < 30 NA

> 30 to < 50 NA

2 50 to < 100 NA

2 100 to < 500 NA

> 500 NA

Total = 100%

[:] Mark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EMISSIONS

10.13 Equipment Leaks -- Complete the following table by providing the number of equipment

types listed which are exposed to the listed substance and which are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately
for each process type.

Process type ..... Flexible Polyurethane Foam Manufacturing Process

Percentage of time per year that the listed substance is exposed to this process
197 11 Crerre e Cheees e e cerereresaseas 100 4

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream

Less Greater
Equipment Type than 5% 5-10%  11-25%  26-75% 76-99%  than 99%
Pump seals’
Packed
Mechanical

Double mechanical?

1
Compressor seals

4 1

10.13

Valves
Gas3
Qiquid 9 15

Pressure relief devices®
(Gas or vapor only)

Sample connections

Gas

Liquid

Open-ended lines’®
(e.g., purge, vent)

1, .
List the number of pump and compressor seals, rather than the number of pumps or
compressors

continued on next page

[X; Mark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EMISSIONS

10.13

cB1

10.13

Equipment Leaks -- Complete the following table by providing the number of equipment
types listed which are exposed to the listed substance and vhich are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately
for each process type.

Process type ..... Rebond Carpet Pad Manufacturing Process
Percentage of time per year that the listed substance is exposed to this process
L L 100 ) 4

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream

Less Greater

Equipment Type than 5% 5-10%  11-25%  26-75% 76-99%  than 99%
Pump seals’

Packed

Mechanical

Double mechanical’
Compressor seals!
Flanges 5
Valves

Gas’®

Liquid 12
Pressure relief devices® 2

(Gas or vapor only)
Sample connections

Gas

Liquid
Open-ended lines®

(e.g., purge, vent)

Gas

Liquid 2

1
List the number of pump and compressor seals, rather than the number of pumps or
compressors

continued on next page

s

Mark (X) this box if you attach a continuation sheet,

Lo
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10.13 (continued)
’If double mechanical seals are operated with the barrier (B) fluid at a pressure
greater than the pump stuffing box pressure and/or equipped with a sensor (S) that

will detect failure of the seal system, the barrier fluid system, or both, indicate
with a "B" and/or an "S", respectively

3 . - . . .
Conditions existing in the valve during normal operation

4Report all pressure relief devices in service, including those equipped with
control devices

*Lines closed during normal operation that would be used during maintenance

operations

10.14 Pressure Relief Devices with Controls -- Complete the following table for those
pressure relief devices identified in 10.13 to indicate which pressure relief

CBI devices in service are controlled. If a pressure relief device is not controlled,

enter "None" under column c.

o a. b. c. d.
Number of Percent Chemical Estimated
Pressure Relief Devices in Vessell Control Device Control Efficiency2
2 100% Rupture Disc 100%
Spring-over Pressure
2 100% Pressure Relief 100%

'Refer to the table in question 10.13 and record the percent range given under the
heading entitled "Number of Components in Service by Weight Percent of Listed
Substance" (e.g., <5%, 5-10%, 11-25%, etc.)

’The EPA assigns a control efficiency of 100 percent for equipment leaks controlled
with rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
conditions

[::] Mark (X) this box if you attach a continuation sheet.
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10.15 Equipment Leak Detection -- If a formal leak detection and repair program is in
place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.
CBI . .
— Flexible Polyurethane Foam Manufacturing Process
[ 1 Process type ......... Rt TDI Usage in Manufacturing
Leak Detection
Concentrati?n
(ppm or mg/m”) Frequency  Repairs Repairs
Measured at of Leak Initiated Completed
Inches Detection Detection (days after (days after
Equipment Type from Source Device” (per year) detection) initiated)
Pump seals
Packed NA
Mechanical NA
Double mechanical NA
Compressor seals NA
Flanges NA
Valves
Gas NA
Liquid NA
Pressure relief
devices (gas
or vapor only) NA
Sample connections
Gas NA
Liquid NA
Open-ended lines
Gas NA
Liquid NA

'Use the following codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify)

[E{] Mark (X) this box if you attach a continuation sheet.
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10.15

Equipment Leak Detection -- If a formal leak detection and repair program is in
place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.

Rebond Carpet Pad Manufacturing Process
ProcesSS tYPe tiviriirneennnnnnennnnononenns «e.... IDI Usage in Manufacturing

Leak Detection
Concentration

(ppm or mg/m”) Frequency Repairs Repairs
Measured at ‘ of Leak Initiated Completed
Inches Detection Detection (days after (days after

Equipment Type from Source Device™ (per year) detection) initiated)
Pump seals

Packed NA

Mechanical NA

Double mechanical NA.
Compressor seals NA
Flanges NA
Valves

Gas NA

Liquid NA
Pressure relief

devices (gas

or vapor only) NA
Sample connections

Gas NA

Liquid NA
Open-ended lines

Gas NA

Liquid NA

'Use the following codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify)

Mark (X) this box if you attach a continuation sheet.
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Raw Material, Intermediate and Product Storage Emissions - - Complete the following table by providing the information on each
liquid raw material, intermediate, and product storage vessel containing the listed substance as identified in your process block
or residual treatment block flow diagram(s).

Operat-

Vessel Vessel — Vessel ing
Floating Composition Throughput Filling Filling Imner Vessel Vessel Vessel Design Vent Control Basis
Vessel Roof  of Stored. (liters Rate Duration Diameter Height Volume Emission Flow Diameter Efficiency  for

Type' Seals’ Materials’ per year) (gpm) (min) m (m) (1) Controls' Rate’ (cm) (%)  Estimate’
H NA 100% UK 60 240 3.16 320 105,980 NA NA 7.6 NA NA

H NA 100% UK 60 240 3.16 320 105,980 NA NA 7.6 NA NA
Use the following codes to designate vessel type: Use the following codes to designate floating roof seals:

F Fixed roof MS1 Mechanical shoe, primary

CIF = Contact intermal floating roof

NCIF = Noncontact intemal floating roof

EFR = External floating roof

P = Pressure vessel (indicate pressure rating)
H = Horizontal

U = Underground

Shoe-mounted secondary

Rim-mounted, secondary

Liquid-mounted resilient filled seal, primary
Rim-mounted shield

Veather shield

Vapor mounted resilient filled seal, primary
Rim-mounted secondary

= Weather shield

*Indicate weight percent of the listed substance. Include the total volatile organic content in parenthesis
‘Other than floating roofs

5Gas/vapor flov rate the emission control device was designed to handle (specify flow rate units)

SUse the following codes to designate basis for estimate of control efficiency:

C = Calculations
S = Sampling

SEEERERA




PART E NON-ROUTINE RELEASES

10.23 1Indicate the date and time when the release occurred and when the release ceased or

was stopped. If there were more than six releases, attach a continuation sheet and
list all releases.

Date Time Date Time

Release Started (am/pm) Stopped (am/pm)
1 __NA
2

3

4

5 _

6

10.24 Specify the weather conditions at the time of each release.

Vind Speed Wind Humidity Temperature Precipitation
Release (km/hr) Direction (%) (°C) (Y/N)

1 NA

2

[

1

Mark (X) this box if you attach a continuation sheet.
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!‘-ﬂATERlAL‘ SAFETY | BASF Corporation Chemicals Division BASF

100 Cherry Hill Rosd, Parsippany, New Jersey 07054, (201} 316-3000

DATA SHEET HMIS: H4 F1 R1

PRODUCT NUMBER: 585624 LUPRANATE* TBO-Type 4

TRADE NAME: LUPRANATE* T80-Type 4

CHEMICAL NAME: Toluena Diisocyanate
SYNONYMS: TDI; Tolylene Diisocyanate FORMULA: CH;C H, {NCO},

CHEMICAL FAMILY:  Aromatic Isocyanates MOL. WGT.: 174.18

COMPONENT CAS NO. % PEL/TLV - SOURCE
LUPRANATE* T80-Type 4 100 Not established
Contains:
2,4 Toluene Diisocyanate 584-84-9 80 0.005 ppm ACGIH
T 0.02 ppm Ceiling, OSHA
0.02 ppm STEL, ACGIH
2,6 Toluene D{tisocyanate 91-08-7 20

A1l components are in TSCA inventory.
SARA Title IIl Sect. 313: Listed.

BOILING/MELTING POINT @780 mm Hg: 484°F/ N/A pH: N/A
VAPOR PRESSURE mm Hg 20 C: 0.01 Vapor Density (Air=1): 8.0
SPECIFIC GRAVITY OR BULK DENSITY: 1.22 Freezing Point: 51.8-53.8°F

SOLUBILITY IN WATER: Water Reacts

APPEARANCE : Colorless liquid 0DOR: Pungent ' INTENSITY: Strong

FLASH POINT (TEST METHOD): t.27o'l' TAG Opan Cup AUTDIGNITION TEMP: N/A
FLAMMABILITY LIMITS IN AIR (% BY VOL) LOWER: 0.8% UPPER: 9.5%
EXTINGUISHING Use water fog, foam or CO2 extinguishing madia.

MEDIUM

SPECIAL Personnel engaged in fighting isocyanate fires must be
FIREFIGHTING protected against nitrogen dioxide fumes as well as

PROCEDURES isocyanate vapors. Firafighters must wear self-contained

UNUSUAL FIRE breathing apparatus and turnout gear.

AND EXPLOSION Avoid water contamination in closed containers or confined
HAZARDS areas; carbon dioxide gas {s gensrated,

CHEMTREC 800-424-9300 201-316-3000
THIS NUMBER IS AVAILABLE DAYS, NI_EHTS. WEEKENDS ,AND HOLIDAYS
BPI02 12/87 PAGE 1 OF 4 .




PRODUCT

NUMBER: ss5824 LUPRANATE® T80- Type 4

TOXICOLOGICAL TEST DATA: RESULT:

LUPRANATE* T80-Type 4
2,4 Toluene Diisocyanate - ' Severs eye and skin
: irritant, sensitizer
Rat, Oral LDSO 5.8 g/kg.
Mouse, Inhalation LC50 10 ppm/4H

EFFECTS OF OVEREXPOSURE:

The primary routes of exposure to this material are eye or skin contact, and
inhalation.

Inhalation of the vapors causes severe irritation to lungs, and pulmonary
edema can occur after a serious vapor exposure. Liquid contact causes serious
skin and eye burns. Pulmonary sensitization can occur in some individuals
leading to asthma-type spasms of the bronchial tubes and difficulty in
breathing. Preclude from exposure those individuals having a history of
respiratory {liness, asthmatic conditions, eye damage or TDI sensitization.
Recent studies indicate that overexposure may be associated with chronic lung
impairment. In a National Toxicology Program (NTP) study, TDI was
carcinogenic when given orally to rats and mice at maximum tolerated doses.

TDI was not carcinogenic to rats in a two-year inhalation study. Based on the
results of the oral study, TD! was included in the NTP Annual Report on
Carcinogens:

FIRST AID

PROCEDURES:

Existing medical conditions aggravated by exposure to this material:
Pulmonary disorders.

Eyes-Immediately wash eyes with running water for 15 minutes.
Get immediate medical attention.
Skin-wash affected areas with water while removing contaminated
clothing. Get immediate medical attention. Launder
contaminated clothing before reuse.
Ingestion-If swallowed, DO NOT INDUCE VOMITING. Dilute with water
or milk and get immediate medical attention. Never give fluids or
induce vomiting if the victim 'is unconscious or having convulsions,
Inhalation-Move to fresh air, Aid in breathing, if necessary, and get
immecdiate medical attention.

Stable.

STABILITY:

CONDITIONS TO AVOID: Aveid temperatures >40°C for extended periods of time.
CHEMICAL INCOMPATIBILITY: Basic compounds, caustic soda, tertiaryamines, water
HAZARDOUS DECOMPOSITION PRODUCTS: TOI vapors, NOx, CO and HCN.

HAZARDOUS POLYMERIZATION: May occur. Avoid contamination with moisture
CONDITIONS TO AVOID: and other products that react with isocyanatss.
CORROSIVE TO METAL: No OXIDIZER No

TRSCRE SR

RESPIRATORY PROTECTION

Approved respirator for transferring operations or escapae.
Sulf-contaimd breathing apparatus if the P.E.L. is exceeded, or in
confined areas or if a leak occurs.

EYE PROTECTION: Wear fitted goggles or face shield and safety glasses.

PROTECTIVE CLOTHING. Rubber gloves, coveralls, boots and rubber apron which

be clsaned after sach use.

VENTILATION: Use Tocal exhaust wherever vapors ars generated.
OTHER:  Maintatn work area balow P.E.L.

OP103 8/8?7
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PRODUCT NUMBER: ss85824 __LUPRANATE:* T

IE.

ENVIRONMENTAL TOXICITY DATA:

Aquatic toxicity rating: Tim 98: 10 ppm-1 ppm.

SPILL AND LEAK PROCEDURES:

HAZARDOUS SUBSTANCE SUPERFUND: Yes RQ (lbs) 100

LUPRANATEs T80 is a RCRA-regulated product. Wear protective clothing,
avacuate all not involved in the cleanup. For minor spills, absorb with
absorbent and containerize into open top drums. Decontaminate spill area with
a mixture of 90% water, 8% concentrated ammonia and 2% detergent. Dispose of

WASTE

HAZARDOUS WASTE 40CFR261: Yes HAZARDOUS WASTE NUMBER:U 223
CONTAINER DISPOSAL:

DISPOSAL METHOD:
waste in a RCRA-permitted facility.

“Incinerate in a RCRA licensed facility. Do not discharge into waterways
or sewer systems without proper authority.

Containers should be neutralized with liquid decontaminant. Empty containers,
containing less than 1" of residue, may be landfilled. If containers are not
empty, they must be disposed as a hazardous waste in a RCRA-licensed facility.

HAZARDOUS SUBSTANCE
(48CFR CERCLA LIST)

Yes--Toluene Diisocyanate
REPORTABLE QUANTITY (RQ) 400 1b

SECONDARY

Poison B

D.O.T. LABELS REQUIRED (49CFR172.101-102) |D.0.1. PLACARDS POISON CONSTITUENT

R
REQUIRED (CFR172.504) (#ggFRﬂZ.ZOS(K))
Poison BULK ONLY
POISON~2078

BILL OF LADING DESCRIPTION

Toluens Diisocyanate-Poison B-UN 2078 RQ 100 1bs.
ssx Placarded: POISON === o

CC NO. 190 UN/NA CODEZ078

DATE PREPARED: 4 / 17 / 88 UPDATED: 57 18/ 88
WHILE BASF CORPORATION BELIEVES THE DATA SET FORTH HEREIN ARE ACCURATE
AS OF THE DATE HEREOF, BASF CORPORATION MAKES NO WARRANTY WITH RESPECT
THERETO AND EXPRESSLY DISCLAIMS ALL LIABILITY FOR RELIANCE THEREON.
SUCH DATA ARE OFFERED SOLELY FOR YOUR CONSIDERATION, INVESTIGATION,
AND VERIFICATION,

Dri104 8/87
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PRODUCT NUMBER: 585624 LUPRANATE* TSO Type 4

LUPRANATE* T80-Type 4

DANGER: POISON

HARMFUL IF INHALED.

CONTACT WITH EYES AND SKIN RESULTS IN SERIOUS BURNS. INHALATION OF VAPORS
CAUSES SEVERE IRRITATION TO LUNGS. PULMONARY EDEMA MAY OCCUR. PULMONARY SENSI-
TIZATION CAN OCCUR IN SOME INDIVIDUALS, LEADING TO ASTHMA-TYPE SPASMS OF THE
BRONCHIAL TUBES AND DIFFICULTY IN BREATHING. INDIVIDUALS WITH A HISTORY OF
RESPIRATORY ILLNESS, ASTHMATIC CONDITIONS, EYE DAMAGE OR TDI SENSITIZATION
SHOULD NOT BE EXPOSED TO THIS PRODUCT.

IN AN NTP STUDY, TDI WAS CARCINOGENIC TO RODENTS GIVEN HIGH ORAL DOSES

AND IS INCLUDED IN THE NTP ANNUAL REPORT ON CARCINOGENS. TDI WAS NOT
CARCINOGENIC TD RATS IN A TWO-YEAR INHALATION STUDY.

Use with local exhaust. Wear an approved respirator or self-contained
breathing apparatus, fitted goggles or face shield and safety glasses, rubber
gloves, coveralls, boots, apron and other protective clothing as necessary to
prevent contact.

FIRST AID:
Eyes-Immediately wash eyes with running water for 15 minutes.
Get immediate medical attention.
Skin-Wash affected areas with water while removing contaminated
clothing. Get immediate medical attention. Launder
contaminated clothing before reuse.
Ingestion-1f swallowed, DO NOT INDUCE VOMITING. Dilute with water
or milk and get immediate medical attention. Never give fluids or
induce vomiting {f the victim is unconscious or having convulsions.
Inhalation-Move to fresh air. Aid in breathing, 1f necessary, and get
immediate medical attention,

HANDLING AND STORAGE: Keep containers closed and store in a well-ventilated
place. Outage of container should be filled with dry inert gas at atmospheric
pressure to aveid reaction with moisture. Contamination by moisture or basic
compounds can cause dangerous pressure buildup in closed container. Store
Store above 60 F to prevent freezing and isomer separation. If solidified,

do not exceed 95 F while thawing to prevent discoloration. Mix before using.

IN CASE OF SPILLS OR LEAKS: Material is a RCRA-regulated product. Spills
should be contained, absorbed and placed in suitable containers for disposal
in a RCRA-licensed fac{lity.

IN CASE OF FIRE: Use water fog, foam or C02 extinguishing media.
Firefighters should be equipped with self-contained breathing apparatus and
turnout gear for protection against TDI vapors and toxic decomposition
products.

EMPTY CONTAINERS: All labeled precautions must be observed when handling,
storing and transporting empty containers due to product residues. Do not
reuse this container unliess it is professionally cleaned and reconditioned.

DISPOSAL: Spilled material, unused contents and empty containers must be
disposed of in accordance with local, state and federal regulations. Refer
to our Matertia) Safety Data Sheet for specific disposal instructions.

IN CASE OF CHEMICAL EMERGENCY: Call CHEMTREC day or night for assistance and
information concerning spilied material, fire, exposure and other chemical
accidents 800-424-8300,

ATTENTION: This product is sold solely for use by industrial institutions.
Refer to our Technical Bulletin and Material Safety Data Sheet regarding
safaty, usage, applications, hazards, procedures and dispesal of this product.
Consult your supervisor for additional information. ;

FOR INDUSTRY USE ONLY.

CAS No.: 584-84-9; 91-08-7.

Proper Shipping Name: Toluene Diisocyanate, Poison B - UN 2078 RQ
Made in USA,

Polymars

0488
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MATERIAL SAFETY DATA SHEET

DIVISION ADDRESS

Mobay Corporation
A Bayer UsAINC. COMPANY MOBAY CORPORATION ISSUE DATE
o Polyurethane Division SUPERSEDES
Bayer || Mobay Road
- Pittsburgh, PA 15205-9741
CY: CALL CHEMTREC MOBAY NON-TRANSPORTATION EMERGENCY NO.:
1@?2::8:??«2?:03:&:3%; ) DISTF{LICT OF COLUMBIA: 202-483-7616 (412) 923-1800

I. PRODUCT IDENTIFICATION

PRODUCT NAME.............. : Mondur TD-80 (A11 Grades)
PRODUCT CODE NUMBER.......: E-002
CHEMICAL FAMILY...........: Aromatic Isocyanate
CHEMICAL NAME............. : Toluene Diisocyanate (TDI)
SYNONYMS..................: Benzene, 1,3-diisocyanato methyl-
CAS NUMBER................: 26471-62-5
T.S.C.A. STATUS...........: This product is listed on the TSCA Inventory.
OSHA HAZARD COMMUNICATION
STATUS...................: This product is hazardous under the criteria of
the Federal OSHA Hazard Communication Standard 29 CFR 1910.1200.
CHEMICAL FORMULA..........: CgH6N202

IT. HAZARDOUS INGREDIENTS

COMPONENTS: %: OSHA-PEL ACGIH-TLV
2,4-Toluene Diisocyanate* 80 0.02 ppm STEL 0.005 ppm TWA
(TDI) CAS# 584-84-9 0.005 ppm 8HR TWA  0.02 ppm STEL
2,6-Toluene Diisocyanate* 20 Not Established Not Established

(TDI) CAS# 91-08-7

*For Section 302 and 313 SARA information refer to Page 6, Section IX, SARA.

ITI. PHYSICAL DATA

APPEARANCE................: Liquid

COLOR. ...ovvirmrnninnnnnns : Water white to pale yellow
ODOR...........c..uvue....t Sharp, pungent

ODOR THRESHOLD............: Greater than TLV of 0.005 ppm

MOLECULAR WEIGHT..........: 174 o

MELT POINT/FREEZE POINT...: Approx. 5505 (13 Cg for TDI

BOILING POINT............. : Approx. 484°F (251°C) f8r TDIo

VAPOR PRESSURE............: Approx. 0.025 mmHg @ 77°F (25°C) for TDI
VAPOR DENSITY (AIR=1).....: 6.0 for TDI

13 S | 13 Appligab]e o

SPECIFIC GRAVITY..........: 1.22 @ 77°F (25°C)

BULK DENSITY..............: 10.18 1bs/gal

SOLUBILITY IN WATER.......: Not Soluble. Reacts slowly with water at normal

room temperature to liberate CO2 gas.
% VOLATILE BY VOLUME......: Negligible

Product Code: E-002
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IV. FIRE & EXPLOSION DATA

FLASH POINT °F(°C)........: 260°F (127°C) Pensky-Martens Closed Cup
FLAMMABLE LIMITS -

Lel.eoreiieieeeaear 0.9%

Uel..ovvireneienneenaes 9.5%
EXTINGUISHING MEDIA.......: Dry chemical (e.g. monoammonium phosphate,

potassium sulfate, and potassium chloride), carbon dioxide, high expansion
(proteinic) chemical foam, water spray for large fires. Caution: Reaction
between water or foam and hot TDI can be vigorous.

SPECIAL FIRE FIGHTING PROCEDURES/UNUSUAL FIRE OR EXPLOSION HAZARDS:

Full emergency equipment with self-contained breathing apparatus and full
protective clothing (such as rubber gloves, boots, bands around legs, arms and
waist) should be worn by fire fighters. No skin surface should be exposed.
During a fire, TDI vapors and other irritating, highly toxic gases may
generated by thermal decomposgtion g combustion. (See Section VIII). At
temperatures greater than 350°F (177°C) TDI forms carbodiimides with the
release of CO, which can cause pressure build-up in closed containers,
Explosive rup%ure is possible. Therefore, use cold water to cool fire-exposed
containers.

V. HUMAN HEALTH DATA
PRIMARY ROUTE(S) OF

ENTRY.......ceevvveee...t Inhalation. Skin contact from liquid, vapors or
aerosols.
EFFECTS AND SYMPTOMS OF OVEREXPOSURE
INHALATION

Acute Exposure. TDI vapors or mist at concentrations above the TLV can
irritate (burning sensation) the mucous membranes in the respiratory tract
(nose, throat, lungs) causing runny nose, sore throat, coughing, chest
discomfort, shortness of breath and reduced lung function (breathing
obstruction). Persons with a preexisting, nonspecific bronchial
hyperreactivity can respond to concentrations below the TLV with similar
symptoms as well as asthma attack. Exposure well above the TLV may Tead to
bronchitis, bronchial spasm and pulmonary edema (fluid in lungs). These
effects are usually reversible. Chemical or hypersensitive pneumonitis, with
flu-1ike symptoms (e.g., fever, chills), has also been reported. These
symptoms can be delayed up to several hours after exposure.

Chronic_Exposure. As a result of previous repeated overexposures or a
single large dose, certain individuals may develop isocyanate sensitization
(chemical asthma) which will cause them to react to a Tater exposure to
isocyanate at levels well below the TLV. These symptoms, which can include
chest tightness, wheezing, cough, shortness of breath or asthmatic attack,
could be immediate or delayed up to several hours after exposure. Similar to
many non-specific asthmatic responses, there are reports that once sensitized
an individual can experience these symptoms upon exposure to dust, cold air or
other irritants. This increased lung sensitivity can persist for weeks and in
severe cases for several years. Chronic overexposure to isocyanate has also
been reported to cause lung damage (including decrease in Tung function) which
may be permanent. Sensitization can either be temporary or permanent.

Product Code: E-002
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V. HUMAN HEALTH DATA (Continued)

SKIN CONTACT
Acute Exposure. Isocyanates react with skin protein and moisture and can
cause irritation which may include the following symptoms: reddening,
swelling, rash, scaling or blistering. Cured material is difficult to remove.
Chronic Exposure. Prolonged contact can cause reddening, swelling, rash,
scaling, blistering, and, in some cases, skin sensitization. Individuals who
~have developed a skin sensitization can develop these symptoms as a result of
contact with very small amounts of liquid material or as a result of exposure
to vapor.
EYE CONTACT
Acute Exposure. Liquid, aerosols or vapors are severely irritating and
can cause pain, tearing, reddening and swelling. If left untreated, corneal
damage can occur and injury is slow to heal. However, damage is usually
reversible. See Section VI for treatment.
Chronic_Exposure. Prolonged vapor contact may cause conjunctivitis.
INGESTION
Acute Exposure. Can result in irritation and corrosive action in the
mouth, stomach tissue and digestive tract. Symptoms can include sore throat,
abdominal pain, nausea, vomiting and diarrhea.

Chronic Exposure. None Found

MEDICAL CONDITIONS
AGGRAVATED BY EXPOSURE..: Asthma, other respiratory disorders (bronchitis,
emphysema, bronchial hyperreactivity), skin allergies, eczema.

CARCINOGENICITY...........: No carcinogenic activity was observed in Tifetime
inhalation studies in rats and mice (International Isocyanate Institute).
NTP.......c...ov.....t The National Toxicology Program reported that TDI

caused an increase in the number of tumors in exposed rats over those counted

in non-exposed rats. The TDI was administered in corn-oil and introduced into
the stomach through a tube. Based on this study, the NTP has listed TDI as a

substance that may reasonably be anticipated to be a carcinogen in its Fourth

Annual Report on Carcinogens.

IARC.................: IARC has announced that it will Tist TDI as a
substance for which there is sufficient evidence for its carcinogenicity in
experimental animals but inadequate evidence for the carcinogenicity of TDI to
humans (IARC Monograph 39).

OSHA........cooo.....2 Not Tisted.
EXPOSURE LIMITS
OSHA PEL................: 0.02 ppm STEL/0.005 ppm 8HR TWA for 2,4’-TDI
ACGIH TLV................: 0.005 ppm TWA/0.02 ppm STEL

VI. EMERGENCY & FIRST AID PROCEDURES

EYE CONTACT...............: Flush with copious amounts of water, preferably
lukewarm for at least 15 minutes holding eyelids open all the time. Refer
individual to physician or an ophthalmologist for immediate follow-up.

Product Code: E-002
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VI. EMERGENCY & FIRST AID PROCEDURE (Continued)

SKIN CONTACT..............: Remove contaminated clothing immediately. Wash
affected areas thoroughly with soap and water for at Teast 15 minutes.
Tincture of green soap and water is also effective in removing isocyanates.
Wash contaminated clothing thoroughly before reuse. For severe exposures, get
under safety shower after removing clothing, then get medical attention. For
lesser exposures, seek medical attention if irritation develops or persists
after the area is washed.

INHALATION. ......cvv.e....: Move to an area free from risk of further
exposure. Administer oxygen or artificial respiration as needed. Obtain
medical attention. Asthmatic-type symptoms may develop and may be immediate
or delayed up to several hours. Consult physician.
INGESTION.......vevv.v....: Do not induce vomiting. Give 1 to 2 cups of milk
or water to drink. DO NOT GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON.
Consult physician.

NOTE TO PHYSICIAN......... : Eyes. Stain for evidence of corneal injury. If
cornea is burned, instill antibiotic steroid preparation frequently.

Workplace vapors have produced reversible corneal epithelial edema impairing
vision. Skin. This compound is a known skin sensitizer. Treat
symptomatically as for contact dermatitis or thermal burns. Ingestion. Treat
symptomatically. There is no specific antidote. Inducing vomiting is
contraindicated because of the irritating nature of this compound.
Respiratory. This compound is a known pulmonary sensitizer. Treatment is

essentially symptomatic. An individual having a skin or pulmonary

sensitization reaction to this material should be removed from exposure to any
isocyanate.

VII. EMPLOYEE PROTECTION RECOMMENDATIONS

EYE PROTECTION............ : Liquid chemical goggles or full-face shield.
Contact lenses should not be worn. If vapor exposure is causing irritation,
use a full-face, air-supplied respirator.

SKIN PROTECTION........... - Chemical resistant gloves (butyl rubber, nitrile
rubber, polyvinyl alcohol). However, please note that PVA degrades in water.
Cover as much of the exposed skin area as possible with appropriate clothing.
If skin creams are used, keep the area covered only by the cream to a minimum.
RESPIRATORY PROTECTION....: An approved positive pressure air-supplied
respirator is required whenever TDI concentrations are not known or exceed the
Short-Term Exposure or Ceiling Limit of 0.02 ppm or exceed the 8-hour Time
Weighted Average TLV of 0.005 ppm. An approved air-supplied respirator with
full facepiece must also be worn during spray application, even if exhaust
ventilation is used. For emergency and other conditions where the exposure
Timits may be greatly exceeded, use an approved, positive pressure
self-contained breathing apparatus. TDI has poor warning properties since the
odor at which TDI can be smelled is substantially higher than 0.02 ppm.
Observe OSHA regulations for respirator use (29 CFR 1910.134).
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VII. EMPLOYEE PROTECTION RECOMMENDATIONS (Continued)

VENTILATION............... : Local exhaust should be used to maintain levels
below the TLV wheneveg TDI is handled, processed, or spray-applied. At normal
room temperatures (70°F) TDI Tevels quickly exceed the TLV unless properly
ventilated. Standard reference sources regarding industrial ventilation
(e.g., ACGIH Industrial Ventilation) should be consuited for guidance about
adequate ventilation.

MONITORING................: TDI exposure levels must be monitored by accepted
monitoring techniques to ensure that the TLV is not exceeded. (Contact Mobay
for guidance). See Volume 1 (Chapter 17) and Volume 3 (Chapter 3) in Patty’s
Industrial Hygiene and Toxicology for sampling strategy.

MEDICAL SURVEILLANCE......: Medical supervision of all employees who handle
or come in contact with TDI is recommended. These should include
preemployment and periodic medical examinations with respiratory function
tests (FEV, FVC as a minimum). Persons with asthmatic-type conditions,
chronic bronchitis, other chronic respiratory diseases or recurrent skin
eczema or sensitization should be excluded from working with TDI. Once a
person is diagnosed as sensitized to TDI, no further exposure can be
permitted.

OTHER..........cccveee....t Safety showers and eyewash stations should be
available. Educate and train employees in safe use of product. Follow all
label instructions.

VIII. REACTIVITY DATA

STABILITY........c.c.cu...: Stable under normal conditions.
POLYMERIZATION............ ¢ May occur if in contact with moisture or other
materials which reactowith iaocyanates. Self-reaction may occur at
temperatures over 350°F (177°C) or at lower temperatures if sufficient time is
involved. See Section IV.
INCOMPATIBILITY

(MATERIALS TO AVOID)....: Water, amines, strong bases, alcohols. Will
cause some corrosion to copper alloys and aluminum. Reacts with water to form
heat, CO, and insoluble ureas.
HAZARDOUS DECOMPOSITION

PRODUCTS................: By high heat and fire: carbon monoxide, oxides
of nitrogen, traces of HCN, TDI vapors and mist.

IX. SPILL OR LFAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Evacuate and
ventilate spill area; dike spill to prevent entry into water system; wear full
protective equipment, including respiratory equipment during clean-up. (See
Section VII).

Major Spill: Call Mobay at 412/923-1800. If transportation spill, call
CHEMTREC 800/424-9300. If temporary control of isocyanate vapor is required,
a blanket of protein foam (available at most fire departments) may be placed
over the spill. Large quantities may be pumped into closed, but not sealed,
container for disposal.

Product Code: E-002
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IX. SPILL OR LEAK PROCEDURES (Continued)
Minor Spill: Absorb isocyanate with sawdust or other absorbent, shovel into
suitable unsealed containers, transport to well-ventilated area (outside) and
treat with neutralizing solution: mixture of water (80%) with non-ionic
surfactant Tergitol TMN-10 (20%), or; water (90%), concentrated ammonia (3-8%)
and detergent (2%). Add about 10 parts or neutralizer per part of isocyanate,
with mixing. Allow to stand uncovered for 48 hours to let CO, escape.
Clean-up: Decontaminate floor with decontamination solution ?etting stand for
at least 15 minutes. :
CERCLA (SUPERFUND) REPORTABLE QUANTITY: 100 pounds for TDI
WASTE DISPOSAL METHOD.....: Follow all federal, state or local regulations.
TDI must be disposed of in a permitted incinerator or landfill. Incineration
is the preferred method for liquids. Solids are usually incinerated or
landfilled. Empty containers must be handled with care due to product
residue. Decontaminate containers prior to disposal. Empty decontaminated
containers should be crushed to prevent reuse. DO NOT HEAT OR CUT EMPTY
CONTAINER WITH ELECTRIC OR GAS TORCH. (See Sections IV and VIII). Vapors and
gases may be highly toxic.
RCRA STATUS...............: TDI is listed as a hazardous waste (No. U-223)
under Title 40 Code of Federal Regulations, Section 261.33 (f). The residue
from decontaminating a TDI spill is also classified as a hazardous waste under
Section 261.3 (c)(2) or RCRA.
SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA), TITLE III:
Section 302 - Extremely Hazardous Substances: 2,4-Toluene Diisocyanate (TDI)
CAS# 584-84-9 = 80%
2,6-Toluene Diisocyanate (TDI)
CAS# 91-08-7 = 20%
Section 313 - Toxic Chemicals: 2,4-Toluene Diisocyanate (TDI)
CAS# 584-84-9 = 80%
2,6-Toluene Diisocyanate (TDI)
CAS# 91-08-7 = 20%

X. SPECIAL PRECAUTIONS & STORAGE DATA

STORAGE TEMPERATURE o o o 0

(MIN./MAX.)..covenennnns + J0°F (21°C)/90°F (32°C)
AVERAGE SHELF LIFE........ : 12 months
SPECIAL SENSITIVITY

(HEAT, LIGHT, MOISTURE).: If container is exposed to high heat, 375°F
(177°C) it can be pressurized and possibly rupture. TDI reacts sTowly with
water to form polyureas and liberates CO, gas. This gas can cause sealed
containers to expand and possibly ruptur@.
PRECAUTIONS TO BE TAKEN

IN HANDLING AND STORING.: Store in tightly closed containers to prevent
moisture contamination. Do not reseal if contamination is suspected. Prevent
all contact. Do not breathe the vapors. Warning properties (irritation of
the eyes, nose and throat or odor) are not adequate to prevent chronic
overexposure from inhalation. This material can produce asthmatic
sensitization upon either single inhalation exposure 1o a relatively high
concentration or upon repeated inhalation exposures to lower concentrations.
Exposure to vapors of heated TDI can be extremely dangerous. Employee
education and training in safe handling of this product are required under the
OSHA Hazard Communication Standard.

Product Code: E-002
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XI. SHIPPING DATA

D.O.T. SHIPPING NAME...... : Toluene Diisocyanate

TECHNICAL SHIPPING NAME...: Toluene Diisocyanate (TDI)

D.0.T. HAZARD CLASS.......: Poison B

UN/NANO........ceevunnnns : UN 2078

PRODUCT RQ................: 100 pounds

D.0.T. LABELS.............: Poison

D.0.T. PLACARDS...........: Poison

FRT. CLASS BULK...........: Toluene Diisocyanate

FRT. CLASS PKG............ : Chemicals, NOI (Toluene Diisocyanate) NMFC 60000
PRODUCT LABEL.............: Mondur TD-80 Product Label

XII. ANIMAL _TOXICITY DATA

ACUTE TOXICITY -
ORAL, LD50..............: Range of 4130-6170 mg/kg (Rats and Mice)
DERMAL, LD50............: Greater than 10,000 mg/kg (Rabbits)
INHALATION, LC50.(4 hr).: Range of 16-50 ppm (Rat), 10 ppm (Mouse),
11 ppm (Rabbit), 13 ppm (Guinea Pig).

EYE EFFECTS.............: Severe eye irritant capable of inducing corneal
opacity.
SKIN EFFECTS............: Moderate skin irritant. Primary dermal

irritation score: 4.12/8.0 (Draize). However, repeated or prolonged
contact may culminate in severe skin irritation and/or corrosion.
SENSITIZATION...........: Skin sensitizer in guinea pigs. One study
using guinea pigs reported that repeated skin contact with TDI caused
respiratory sensitization. Although poorly defined in experimental animal
models, TDI is known to be a pulmonary sensitizer in humans. In addition,
there is some evidence that cross-sensitization between different types of
diisocyanates may occur.

SUB-CHRONIC/CHRONIC TOXICITY: Sub-chronic and chronic animal studies show

that the primary effects of inhaling vapors and/or aerosols of TDI are

restricted to the pulmonary systems. Emphysema, pulmonary edema, pneumonitis
and rhinitis are common pathologic effects. Extended exposures to as low as

0.1 ppm TDI have induces pulmonary inflammation.

OTHER ‘

CARCINOGENICITY.........: The NTP conducted carcinogenesis studies of a
commercial grade TDI using rats and mice in which the test material was
diluted in corn oil and administered by gavage. The investigators concluded
that TDI was carcinogenic in male and female rats (fibrosarcomas, pancreatic
adenomas, neoplastic liver nodules and mammary gland fibrosarcomas) and
female mice (hemangiosarcomas and hepatocellular adenomas). However,

- chronic inhalation studies in which rats and mice were exposed to 0.05 and
0.15 ppm TDI (10-30 times recommended TLV, 8-hr level) induced no
treatment-related tumorigenic effects. In these studies, both exposure
levels produced extensive irritation to the nasal passages and upper
respiratory system of the test animals indicating that suitable effective
exposures were administered.

Product Code: E-002
Page 7 of 8




XII. ANIMAL TOXICITY DATA (Continued)

MUTAGENICITY............: TDI is positive in the Ames assay with
activation. However, mammalian cell transformation assays using human lung
cells and Syrian hamster kidney cells were negative, as were micronucleus
tests using rats and mice.

TERATOGENICITY..........: Rats were exposed to an 80:20 mixture of 2,4-
and 2,6- toluene diisocyanate vapor at analytical concentrations of 0.021,
0.12 and 0.48 ppm. Minimal fetotoxicity was observed at a maternally toxic

concentrations of 0.48 ppm. The NOEL for maternal and developmental 1
toxicity was 0.12 ppm. No embryotoxicity or teratogenicity was observed.
AQUATIC TOXICITY..........: LCRR -)96 hr (static): 165 mg/liter (Fathead
mihnow
LCen - 96 hr (static): Greater than 508 mg/liter
(6Fdss shrimp)
LCgn - 24 hr (static): Greater than 500 mg/liter
(Dgghnia magna)

XITI. APPROVALS

REASON FOR ISSUE.......... : Revising TLV in Sections II and V

PREPARED BY............... : G. L. Copeland

APPROVED BY...............: J. H. Chapman

TITLE. e oo iiiieeieeeenns : Manager, Product Safety - Polyurethane & Coatings
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Fate of TDI and MDI in Air, Soil, and Water

D. S. GILBERT*
International I socyanate Institute Inc.
119 Cherry Hill Road
Parsippany, New Jersey 07054
USA

ABSTRACT

Toluene diisocyanate (TDI) and methylene diphenylene
diisocyanate (MDI) are used in the production of
polyurethanes. They can cause respiratory problems at
very low concentrations, and workplace and emission
levels have been subject to rigorous controls for many
years. As a result of these controls, and the very low
vapour pressures of the products and their variants,
environmental pollution due to emissions or spillages is
very low.

III has sponsored a range of studies to determine the fate
of TDI and MDI in air, soil and water. Studies of simulated
atmospheric conditions indicate that TDI is destroyed pre-
dominantly by OH radicals, without the formation of
toluene diamine (TDA). TDA or MDA (methylene diani-
lene), if generated in the atmosphere from any source, are
also destroyed by OH radical attack, and no accumulation
of these products is expected.

In soil and water TDI and MDI are converted to
polyureas, which are chemically inert, and which appear
to cause no toxicological effects. The Initial rate of reaction
of TDI and MDI with water is relatively fast, but in many
conditions the resulting polyurea products encapsulate
agglomerations of the diisocyanates and rates of reactions
decrease rapidly. Under aquatic conditions TDA and MDA
are produced in Iow, transient, concentrations, Studies of
the interactions of TDI and MDI with bioaquatic systems
are difficult to execute consistently, due to the problem of
formulating and controlling suitab.e conditions of chemi:
cal addition. However, the broad overview is that the
ecological impact of such interactios is likely to be slight
and reversible. III continues its work in these fields.

. INTRODUCTION

Polyurethanes are remarkable materials which are
used in many aspects of modern life, including insula-

*Current address: I1] Safety Office, PO. Box 42, Hexagon House,
Blackley, Manchester, M9 3DA, England.
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tion, furnishing, construction, surface coatings, spopt and
medical care, In recent years a range of diisocyanageg
been introduced in the manufacture of Polyurethaneg, but
toluene diisocyanate (TDI) and methylene diphenyiene
diisocyanate (MDI) still dominate the field. Worig produe.
tion of each is currently approaching 1 million tong per
annum. The International Isocyanate Institute, Inc. (Iis
an association of manufacturers of TDI and MDI, and ity
Member Companies produce a very large proportion of
total world tonnage. The main aim of III is the promotioy
of the safe handling of TDI and MDI, and it has made 3
major contribution to our knowledge of the enviornmentaj
effects of TDI and MDI through project sponsorship. Some
of those projects are discussed here, within the context of °
the physical and chemical properties of TDI and MDIL

It has been known for many years that TDI and MDI can
cause respiratory effects at very low concentrations
Accordingly, the production, handling, distribution, use
and emission of these materials has been subject to
increasingly rigorous control by the industry and regula-
tory bodies, to protect workers and the population at large.
This has given rise to benefits in terms of environmental
effects. As a result of engineering controls and well-defined
procedures, large spillages are infrequent and usually
dealt with effectively, and levels of emission are normally
very low.

PRODUCTS AND PROPERTIES

TDI and MDI are supplied to the polyurethane industry
as a variety of products, designed to give a range of han-
dling characteristics and polyurethane product properties.
These inciude 80/20TDI, 65/35-TDI, TDI prepolymers,
polymeric MDI, monomeric MDI, and variants of bOtIh
types of MDL Of these products 80/20TD] and polymeric
MDI still predominate: some of their physical properties
(along with those of monomeric MDI) are given in Table 1.

TDI is sometimes referred to as a “highly reactive and
volatile substance” Both points require qualification. The
reactivity of TDI (to water and polyols) is normally only
observed in catalysed chemical systems used for the pro-
duction of polyurethanes, We shall see that in the environ-




Table 1. Some properties of TD/ and MDI [1,2.2.4.5].
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lower equilibrium vapour pressures than does water. Over
the range 0-35°C those of TDI are ca 1000 times lower
than those of water (see Table 1). At 25°C the equilibrium
vapour concentration of TDI is 30 ppm: those for polymeric
and pure MDI are considerably lower. The equilibrium
vapour concentrations of modified MDIs and TDIs are even
lower than those of the parent isocyanates. In Figure 1 is
given the generally accepted sequence of reactions follow-
© ing the interaction of TDI with water.

Further reactions will almost certainly take place at the
remaining NCO groups. A similar sequence can be illus-
- trated for MDI. The unstable intermediate produced
mposes to the amine with the liberation of CO,, and
- the amine reacts immediately with more diisocyanate to
:Yield a polyurea. However, as Saunders and Frisch [6]
pomt out, the interactions of diisocyanates and water are
- eomplex and may involve several mechanisms. It is a com-
_ Won misconception that in the presence of water TDI is
- ®onverted to toluene diamine (TDA) in stoichiometric pro-
* mlqns. This is certainly not the case, but an important
== QUestion is to what extent TDI {or MDI) gives rise to traces
A (O{' MDA —methylene dianiline) in the environ-
» IR View of the toxic properties of aromatic amines.
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- The reaction of toiene diisocyanate and water.

MDI
TDI*
property 80/20 Polymeric Monomeric
_5;:;8725% ‘ liquid liqu.a solid
5G. at 25°C glem® 1.21 122 1.22,
Metting Pomnt °C ca. 15 <) ag
Boling Point °C 251 Persrenzes at ca 250°C 171 at 1.33 moar
with avotution of CO, 200 at 6.6 mbar
230 decompasition
(VP TDl
vapour Pressure mbar V. P water)
T= 0°C 33 x 10-4 (5 x 10"
25°C 33 x 10 (10 x 104 <10 <10
35°C 75 x 107 (13 x 104
Equilibrium Vapour C
Concentration at 25°C  mg/m? (ppm) 220 (30) ca 0.09 (0.009) 009 (0.009)
Flash Point™ °C 135 230 212
*80/20 TD! is 80% 2,4T0I, 20% 26701,
*Claveland Open Cup, ASTM D92.
tand
ihave 2h
es,lbut ; ment the rate of reaction of TDI with water depends on a EMISSIONS INTO THE AIR
iylene ; . i
roduc. variety of factors. As regards volatility, TDI has much Sources

TDI is used very predominantly for the production of
flexible foam slabstock and moulding. Emissions from
these processes are known to be richer in 2,6-TDI than is
the 80/20 TDI starting material [7). TDI emissions are
often vented to atmosphere, but concentrations are rather
low. In a study of six W. German flexible foam factories in
1979, the University of Stuttgart found [8] that stack con-
centrations were in the range 3-8 mg/m?® which repre-
sented about 0.005% of the total TDI used. In the UK and
some states of the USA there are very rigorous require-
ments regarding emissions: “fenceline” concentrations of
the order 0.003 mg/m? (0.0004 ppm TDI) or lower are re-
quired in some cases.

As regards MDI, typical emission levels are more
difficult to quantify, due to the diversity of applications
and wide variety of MDIs (prepolymers and variants)
which are used. According to the application the emissions
may comprise (a) MDI vapour, (b) MDI aerosol (and
vapour), or (c) reacting mix aerosol (and vapour) which will
be converted predominantly to a polyurethane. In many
applications emission levels are much lower than those
from TDI flexible foam processes. About half of the MDI
produced is used in mouiding (or refrigerator) manufac-
ture, which usually give extremely low emission levels.
The British Rigid Urethane Foam Manufacturers’ Associa-
tion has carried out a recent survey [9] of Member Compa-
nies’ polyurethane production facilities, in which insula-
tion board is produced by spray and liquid laydown
techniques, and rigid foam slabstock is produced by both
continuous and discontinuous techniques: their produc-
tion comprises about 50% of total UK rigid foam manufac-
ture. Normal emission levels were found to be 0.2 mg/m* or
lower with occasional excursions above that level.

Developments in polyurethane processing and the con-
trol of emissions are leading to improved environmental
conditions. Noteworthy here are (a) increasing use of RIM
closed-circuit moulding technology and (b) developments
in the carbon absorption of emissions [10]. Discussions
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(11,12] are in progress in the flexible foam industry to
assess the viability of co-absorption of TDI and chloro-
fluorocarbon emissions, with subsequent recovery of the
latter.

The Fate of TDI in the Atmosphere

Several workers [13-16] have carried out studies to
investigate the kinetics and reaction products of TDI in
the atmosphere. Most of these have been reviewed by
Holdren et al. [17]. The results of work in this field should
be considered in the light of (a) the highly adsorptive prop-
erties of TDI and (b) the possible conversion of TDI to TDA
under the conditions of sampling and analysis: similar
considerations apply to MDI. Walker and Pinches [18]
sampled ambient air in flexible foam factories and con-
cluded that appreciable quantities of TDA had been
formed from TDI in the atmosphere. Sandridge [19], in a
critique of the study, explained their findings in terms of
interfering species in the analyses. Walker acknowledged
[20] this possibility and agreed that their conclusions
might have been erroneous. or at least, premature, Similar
results have not been reported since.

A major study [17,21] on this topic has been carried out
by Holdren, Spicer, and Riggin of the Battelle Institute,
Columbus, Ohio, U.SA. Experiments were carried out in a
large (17 m*) chamber, lined with PTFE sheeting, in order
to minimize wall effects. A series of atmospheres were gen-
erated in the chamber to simulate environmental condi-
tions and to determine the parameters giving rise to loss of
TDI from the gas phase. Experiments were carried out
both in darkness and with irradiation. An important
feature of the work was the use of many instrumental tech-
niques to analyse the atmospheres. An assessment of the
effects of the following was made (a) photolytic decomposi-
tion, (b) photochemically induced pollutants (eg., 0,, OH
radicals), (¢) urban hydrocarbon mixture and ammonium
sulphate particles, (d) TEDA (triethylene diamine), a very

commonly used catalyst and (e) possible conversion of TDI
to TDA. Qutline results of the study are given in Table 2:
the final column gives the net loss rates, obtained by sub-
tracting the wall loss rates from the average removal rates.

Table 2. TDI removal rates.

It was found that under the experimenta] congit;
o

(a} The first order loss rate of TDI from the Vapoy, ¥
in humid air (7-70% R.H.) and darkness wag Phagy
low (ca. 15% per hour). Fathey

(b) Irradiation caused an increase in loss rate (by o,
per hour), the increase being mainly attrib“mat;lzo‘ 4
free radical attack. The loss rate was little affo, Sl e
the presence of a variety of common atmospher, by L
lutants. Pal.

(¢) The rate of TDI loss increased very conside;
44% per hour) when the level of TEDA va
increased from 0.2 ppm to 2 ppm under j
conditions.

(d} No TDA was found above the detection limit of 19
ng/ml, which would correspond to a maximum Conve,
sion of 0.05% TDI to TDA. ’

(e) Surface absorption onto the chamber lining wag 4 sig.
nificant removal mechanism.

rably
pour Q?

!Tadialio.

The above findings indicate that TDI which is erpj
during daylight hours has a half-life of about 3 ho
which is little affected by common atmospheric pollutantg
and which is independent of relative humidity (7-70¢,),
The loss rate may be affected by the presence of TEDA
under factory conditions, although TEDA emission levels
are normally well below 2 ppm in flexible foam manufae.
ture, it is believed. There are other tertiary aliphatje -
amine catalysts, more volatile than TEDA (notably N.
ethyl morpholine), which might affect TDI loss rates in
practice. A study of emission levels of a range of amine cat.
alysts used in flexible foam technology is currently in
progress [22].

Fate of TDA, MDA and TDI under Photolytic Conditions

Theoretical considerations (23] indicate that direct for-
mation of TDA (or MDA) from the corresponding diiso-
cyanates by atmospheric hydrolysis processes is very
unlikely, and the Battelle study results support this.
Whilst it seemed unlikely that appreciable concentrations
of TDA (or MDA) would arise from airborne TDI (or MDI),

Net Loss Rate

*0.15/hr = 15%ihr (see text).

Avg. TDI (TDI Removal
Removal Rate Minus Wall
Experiment  Urban Mix Irradiation . TEDA Other Species Rate hr-' Loss Rate) hr'
1 No No No — 0.15" 0
2 No Yes No - 0.36 0.21
3 Yes Yes No — 0.36 0.21
4 Yes Yes No 0.5 ppm Ammonia 0.33 0.18 i
. 5 Yes Yes 2 ppm - 0.99 0.84 3
6 Yes Yes No 100pg/m* Ammonium Sulphate 0.40 0.25 :
7 No No No - 0.35 0 H
8 No Yes No 4 ppm Nitrous Qxide 0.38 0.03 i,
9 Yes No 0.2 ppm - 0.36 0.01
10 Yes Yes 0.2 ppr — 0.55 0.20 ;
H
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ns: oI funded a study to investigate the fate of airborne TDA
and MDA, to address their possible formation from any

shase source. The gas phase decomposition of TDI was also in-
ather _ vestigated. Present knowledge [24] indicates that tro-
B ospheric degradation of trace gases (excluding olefinic

- 20% substances) are predominantly determined by their reac-
ole to tions with OH radicals. (The Batteile study had already in-
ed by dicated that free radical attack is a much more important

¢ poi- . mechanism than direct photolysis in gas-phase TDI loss.)
Accordingly, the study (23], which was carried out by

ly (by Becker, Bastian and Klein of Wuppertal University,
t was FR.G., was of OH radical attack. The reaction vessel was a
.ation 420 litre glass cylinder into which was introduced the

given test substance at atmospheric pressure. Hydroxy
radicals were generated by the photolysis of methyl nitrite
in the presence of NO to prevent the formation of O; and
NO; radicals. The loss rate of the test substance was com-
pared with that of a reference material at 25°C, using
long-path FTIR absorption spectroscopy. The conditions of
the experiments were such that the results relate only to

of 10
nver-

a sig-

nitted gas phase losses, and not to deposition rates or heterogene-
hours, 3 ous reactions. Decomposition products were not in-
tants, % § vestigated.

“T0%). 3 Tropospheric half lives (r) under simulated conditions for
TEDA the first order bimolecular reaction of the test substance
levels with OH radical (concentration [QOH]) were derived from

nufae-
shatic
ily N-
tes in
1e cat-

the rate constants &gy, where:

7 = 0.69 (kog x [OHD"

The results, along with those of some other substances
as cited by Becker and co-workers, are given in Table 3.

The results indicate that under simulated atmospheric
conditions the OH radical-initiated reactions of MDA and
TDA are relatively fast and more rapid than those of TDI
and of several hydrocarbons, for example. Under such con-
ditions, the rate-determining step of a possible sequence:

generation of airborne TDI —

OH
airborne TDA = products

would be the generation of airborne TDI, and no accu-
mulation of atmospheric TDA would result.

& investigators also studied gas-phase OH radical at-
tack of TDI. The decay rate (0.053 hr') was lower than
that found by the Battelle Group (0.21 hr™), but they con-
cluded that this was not unexpected in view of the scatter

results and not fully comparable experimental design.

fiororiments were carried out at 25°C and 28°C, respec-
~tively,

c°mhustion of TDI and MDI

: Fire Parameters of TDI and MDI have been studied
~sader 1aboz'-atory conditions (3,25]. The results are in ac-
‘lnitedce with vprac_tical experience, notably that they are
e only vsnth.dlﬂiculty and do not support combustion
llnhy' - 18Ir resistance to ignition is reflected in their
to Ponts (Table 1), which are relatively high, compared
: 0se of many products which are transported and
L'hllv c:nnder similar conditions [3]. Apart from the care-
tor- e trolled destruction of TDI and MDI in incinera-

18 likeiy that they would only be burnt in large acci-

Table 3. Hydroxyi radical attack of various substances.

Tropospheric
Substance 1/2 Lifetimes (hr)
TDI (80:20) 13.0
TDA (2.4 0.5
TDA (2.6 1.0
MDA 3.2
Propane 82.0
Toluene ) 15.6
Aniline 0.8

dentat fires. It is expected that the combustion products
woulc not be dissimilar to those from a range of natural
and synthetic nitrogen-containing compounds, and that no
unique harmful products would be formed,

SOIL AND WATER

TDI and MDI may come into contact with soil or water
following accidentai spillage. Experience gained from such
spillages indicates that they are usually well contained.
Monomeric MDI (mp 38°C), when handled as a liquid,
solidifies on contact with soil or water. Under many cir-
cumstances TDI (mp ca. 15°C) and many modified TDIs
and MDIs solidify, too. Polymeric MDI solidifes only at low
temperatures not usually encountered in the environ-
ment. However, polymeric MDI, as well as the other
materials under consideration, has specific gravity and
viscosity greater than those of water, and experience
indicates that it rapidly sinks in water without becoming
finely divided. This effect has even been observed in a fast-
flowing stream.

Agglomerations of MDI and TDI react with water to
form a hard crust of inert, water-insoluble material com-
prising polyureas. Analysis of such polymeric materials is
very difficult and precise work on their composition has
not been carried out. However, the products of reaction of
polymeric MDI and 80/20 TDI with water investigated in
animal studies have been found to give no observable
acute effects. LD 50 values for both polymeric MDI- and
80/20 TDI-based polyureas were found {26] to be > 15 gikg
in rats (single gavages in peanut oil, period of observation
14 days, no fatalities).

Soeil

Information on the interaction of isocyanates with soil or
sand is important in terms of (a) the impact of accidental
spillage onto soil and (b) the efficacy and possible
environmental effects of using wet soil or sand as a means
of decontaminating a spillage area. Large accidental spil-
lages are usually decontaminated by the application of
large quantities of water or by covering and mixing the
diisocyanate with wet earth. The use of wet earth or sand
is preferable, wherever local conditions allow it, because
the diisocyanate remains localised and the mixture, when
inactive, can be disposed of easily. Washing away material,
especially from an impervious surface such as a factory
floor or road, could cause further distribution of reacting
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Table 4. Analysis of TDI (+TDA) in soil samples.

After 1 week TDI (+ TDA) = 0.20 to 100 ppm by wt.
After 6 weeks DI (+ TDA) = 0.06 to 1.0 ppm by wi.
After 1 year TDA nct detected (detection limit 0.1 ppm)

After 6 years TDA not detected at 20-100 cm depth

(getection timit 0.05 ppm)

material, and in a more finely divided state if high
pressure hosing is used.

Studies on models have been carried out (a) to simulate
the covering of a TDI spillage with wet sand and (b) to
assess the chemical stability of polyureas prepared from

- *C-labelled MDI and TDJ in different agricultural soils. In
addition, a study has been carried out on the environmen-
tal impact of an actual large spillage of TDI. These have
been reviewed elsewhere (27,28], but the main points are
outlined below.

The results [29] of model experiments indicated that TDI
in undisturbed wet sand (coarse or fine) is converted to
polyureas at a rapidly decreasing rate. After 24 hours,
5.5% of the original TDI was unreacted and after 8 days
3.5% remained. These findings can be explained in terms
of the encapsulation of TDI within a forming crust of
polyurea, which impedes the further penetration of water.
No TDA was found above the detection limit of 0.01 ppm.
In a separate study [30] the possible degradation of
polyureas prepared from “C-labelled MDI and TDI was
studied in different agricultural soils, No degradation was
detected: *CQ, was not evolved, indicating that TDA was
not formed.

In April 1975 a road accident occurred, as a result of
which 14 tons of TDI were deposited on marshy ground.
The spillage was covered with absorbent materials
(mainly sand). A six-year study [31] was carried out in
close collaboration with the local authority to investigate
the consequences of the incident. Outline findings - are
given in Table 4. No TDI (or TDA) were found in a brook
connected to the marsh after intervals of 10 days and 12
weeks.

Analysis of samples at the 1-week and 6-week stages was
carried out by a method which did not distinguish between
TDI and TDA. } is assumed from the studies reported
above that TDI was the predominant species. The resuits
are again compatible with the encapsulation of TDI by a

Table 5. Results of Hamburger and co-workers,

Test MDI ‘ TDI

Biodegradation (Inherent) None None
% in 28 days

Bacteria Toxicity

(E. Coli) mg/l. 24 h
Daphnia Reproduction
{Daphnia magna) mg/l, 24 h

EC 50 > 100 EC 50 > 100

no negative effects at
highest concentration
(TDI - 05 MDI — 10)
Daphnia Toxicity EC 50 = 1000 EC 50~750

(Dannhnia magna) ma/l, 24 h

Fish Toxicity
(Zebra fish) mg/l, 96 h

LC 0 > 1000 LC 0> 100
LC 100 = 250
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polyurea crust. It is noteworthy that the ve
site of the incident had developed norma]
1975: grass grew normally, new foliage ap
and flowers bloomed.
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Water

III has funded a number of studies on the chemieg)
biological effects of MDI, MDA, TDI, and TDA ip g, & ,
and river water models [32-35). In addition, Cunir::tm‘ s
{36] have investigated the toxicity of TDI to fl‘eshWater l'L‘ ;
saltwater organisms. Duff [27], and BTOChhagen 4
Grieveson (28] have reviewed the above findings. Fljivap
[32] carried out studies on the presence of TDI, TD4 MD
and MDA in marine and river water and in Polyur
crusts, following the addition of the respective ‘g, o
cyanates to the systems. Observations on the river Mmoce
were made during spring, summer, autumn, and wipgpy
Low concentrations of both diisocyanates and the reg
tive diamines were found in most cases on day 1, but these
were transient. It is not foreseen that aquatic life way|g be -
subject to long-term exposure from TDL, TDA, MD1, or
MDA following a spillage of MDI or IDL II studies
devoted only to the effects of MDA and TDA on aquatie life
will be reviewed in a future publication, .

Caspers, Hamburger, Kanne, and Klebert [34] of Bayer
AG, Leverkusen, FR.G., have recently completed a com.
prehensive study for III of the effects of TDI and MDI (alsq
TDA and MDA) on aquatic life, following OECD Guide.
lines 302C, 209, 202, and 203. Their outline results are
presented in Table 5. :

The results should be taken as indicators of the general
overview of the immediate effects of acute exposure
Details of the methodology and analysis of the results, as
presented in the original report, are required for an in-
depth interpretation of the study. The findings, which are
broadly in agreement with thoge of other workers [32,33],
indicate that:

(a) The reaction products of TDI and MDI with water do
not biodegrade readily.

(b) TDI and MDI are not appreciably toxic to bacteria.

(c) When dispersed in water with moderate. efficiency,
MDI and TDI are not appreciably toxic to daphnia: no
negative effects on their reproduction were found at
the highest concentrations used.

(d) Results on the toxicity of MDI and TDI to fish were
rather inconsistent and the authors comment that
harmful effects due to oral ingestion or mechanical
violation of body tissues could not be excluded. The
broad finding was that the immediate toxic effects of
MDI and TDI due to acute exposure are ratl.er low.

The investigators carried out several tests with very
high shear stirring, and found increased fish and daphnia
toxicity under such conditions: the results are not included
here since such conditions could not be foreseen in the en-
vironment. A simple understanding of the acute fish tox-
icity of TDI and MDI can not be gained from the different
LC 50 results of Hamburger et al., obtained at different
stirring rates, taken along with the results of Fujiwara
and Curtis et al., who each used different species and
different experimental conditions. This is not unexpected.
Such studies with MDI and TDI are especially difficult to
interpret because of the inherent problem that the chemi-
cals are almost totally insoluble in, and react with, the

et




Lat the edium to form insoluble products. OECD Guidelines do
g July m ¢ define the mode of addition of such materials. Under
Ltreeg ot :{l?tfe rent stirring conditions the physical form and the

. emical composition of the reaction products will differ.
methat respect it is interesting to note the comment of
Icnums and co-workers [36] who found TDI hazardous to
freshwater minnows (but_ not to saltwater" shrimp): “TI}e
.TDI _1ppeared to be toxic to fgthead minnows qnly in
anreacted form. since all mortalities occurred during the
first twelve hours of test. A concurrent decregse in pH was
observed as a result of carbon dioxide formation” It is also

ssible that toxic effects could have resulted from the
associated formation of carbon dioxide.

CONCLUSIONS

This paper suggests that the overall level of environmen-

tal poliution from TDI and MDI is very low. Emission
leveis are low and spillages of MDI or TDI are usually
localized, and the diisocyanates very largely converted to
materials which are chemically and biologically inert.
There 15, however, scope for further reductions of emissions
or spillages, especially by those users who do not observe
rigorous procedures for handling TDI and MDI.
- When viewed in their entirety the investigations cited
above provide an insight into the probable effects of MDI
and TDI in the environment. The evidence indicates that
the ecological impact is likely to be slight, and reversibie.
However, it is recognized that there are limitations to the
reported studies of environmental effects. There are many
- difficulties inherent in' the extrapolation from model
. systems to actual cases; also there are limitations to ana-
Iytical techniques. Accordingly, the III continues its
‘¢ yesearches in this field in the interests of man and the en-
vironment.
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TN ee MATERIAL
"En SAFETY DATA

EMERGENCY PHONE 1-800-OLIN-911

SECTION I - IDENTIFICATION MSDS FILE 563
CHEMICAL NAME & SYNONYMS
Toluena Diisccysnate BO-20 ,
CHEMICAL FAMILY FORMULA PRODUCT
Isocyanate chsNzo2 TRI 80-20
DESCRIPTION Clear colorless to pale yellow liquid with sharp CAS NO.
pungsnt oder 26471-62-8

SECTION 1! - NORMAL HANDLING PROCEDURES
“PRECAUTIONS TU BE TAKEN IN HANDLING AND STURAGE

Do mot teke internally. Do not get in eyes, on skin or clothing. Upon contact with skin or ayes,
wasSh off with watar. Avoid breathinmg mist or vaper. Protect against physica) damage. 5tore in 8
caol, dry, well-vanmtilated place, away from areas where a tire hazard may be acute. Quisida or
detacheg storage ig preferred. Blanket storage tanks with fnert gas (nitrogen) or dry air.
Saparate from oxidizimg materials.

PROTECTIVE EQUIPMENT VENTILATION REQUIREMENTS
EYES Goggleas As required to keep airborne concentrations
pelow TLV

GLOVES Rubt:e~. NBER or PVA

OTHER Coveralls, imparvious footwear

SECTION 111 - HAZARDOUS INGREDIENTS

BASIC MATERIAL DSHA PEL LDEO LGSO SIGNIFICANT EFFECTS
Toluene-2.4-afispoyanate ©.02 ppm 5.8 g/k@ 10 ppm/4 Skin, eéye, mucous
ceiling (rat) nre membrana irritation,
(mousa) Pulmonary irritant,

Allergic sensitization
to SKiN Bhd raspiratory
tract. May cpuse

{mouse) asthma attacks,
Toluene=2,6~di isocyanats Nane NO cata 11 ppm/4 Irritation
establ {sheg nes-mouse

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH PDINT 270°F COC 0SHA CLASSIFICATION Not Regulated LAMMA LOWER UPPER

METHOD {(Igmitaple) XPLOSIVET, T. 5%
LIMIT

EXTINGUISHING MEDIA water, carpom gioxice or dry chemical. Use water to keep the exposad

| SONTAILErE CQOT

SPECIAL FIRE WAZARD & FIRE FIGHTING PROCEDURES Water spray should be uzed to cool fire exposed
contaimars and/or %o disperse unigrites vapors. Use NICSH/MSHA approved positive pressure
gelf-contained breathing apparatus when any material 18 fnvolved in a fire.

SECTION V - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE

Q.005 ppm TWA., 0.02 m STEL = 2.4 TD] (ACGIH 198B6-87 ‘
~EYMPTOMS OF OVER ERFSEhEE May ceuse jrritation f0 eyes, throat, 1uhgs, stomach, skin. Allergic

sensitization to skin and raspiratory tract., May cause asthme attacks
t IRST-AID URES

“IN Immagdiately fiush tnorcgih1y with water for 15 minutes, call & physiclan,

EYES  mmeaiately flush thoroughly with water for 15 minutes, cBll a physician,

INGESTION Immeciately drimk water to dilutae.
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PRODUCT CODE BOBEES CHEMICAL NAME TDI 80-20

SECTION VI - TOXICOLOGY (PRODUCT)

/
ACUTE ORAL LD 50 CARCINGCGENICITYOral Exposure~Positiva NTP Bicasar
5.8 g/ky (rats) MUTAGENIGCITY Not knowr t0 be mutagenic
ACUTE DERMAL LD BO ' EYE IRRITATIDNIrr{tation ana/or burns
> 2 g/kg {rapbits) PRIMARY SKIN IRRITATION
ACUTE INMALATION LC 80 Irritation and/er burns

10 ppm/4 nrs (mouze)

PRINCIPAL ROUTES QF ABSORPTION
inhatation, dermal

EFFECTS OF ACUTE EXPDSURE May cause irritation to lungs, syes, throat, stomach, skin. Allargie
sengitization of skin and respiratery tract. Corned) injury may oceur,

EFFECTS OF CHRONIC EXPOSURE Damage/allergic semsitization to lungs. Inhalation studies indicate
rot carcinogenic. Carcinogenic risk from industrial use 18 npt significant.

SECTION VII ~ SPILL AND LEAKAGE PROCEDURES (CONTROL PROCEDURES)

ACTION FOR MATERIAL RELEASE OR SPILL

waar NIQSH/MSHA spproved positive pressure supplied air respirateor. Follow DSHA raguiations for
respirater use (see 29 (FR 1810.134). wear geoggles, coveralls and impervious glioves and boots.
Agld dry non-combustible absorbent, sweep up materiel ana place in an approved DOT container. Add
an eQual amount of neutralizing selution to the container (90-55% water, 5-10% ammonia). Clean
remaining surfaces with neutralizing solution and add this to ¢container. lsoclate contasner in a
weil=ventilated place and do mot sea) for 24 nrs. Ammonta vAROrs may be gensrated umntil solution
i reutralized. Wash all contamingted clething before reuse. In the event of & 1arge gpill use
the telephong number shown on the front of tnis sheet.

TRANSPORTATION EMERGENCY,CONTACT CHEMTREC B800-424-9300

WASTE DISPOSAL METHOD

Disposa of contamipated preoduct., empty contaimers and materials usad in cleanimg up spills or
leaks in & manner approved for this material. Congult appropriate Federal, State ang loca!l
regulatery agencies to ascertain proper disposal procedures.

SECTION VIII - SHIPPING DATA

0.0.T. Toluene diisotyamate Poison B UN 2078

SECTION IX - REACTIVITY DATA

STABLE x UNSTABLE AT C F HAZARDOUS MAY DCCUR X

POLYMERIZATION LL NOT QCCUR

CONDITIONS TO AVOID

watar or incompatiDle materials in a closed system, excess heat
INCOMPATIBILITY(MATERIAL TO AVQID)

Acids. bases and alcomols, Burfpace active materials
HAZARDQUS DECOMPOSITION PRODUCTS

rRon m X 3 nitrogen Oxides Pydroger cyand
SECTION X - PHYSICAL DATA
[MECTING POINT 53-56°F VAPOR PRESSURE . CimmHg, 20 C VOLATILES No data
mzﬂr 484 F SOLUBILITY IN W ATER}E‘_"nsmu_'“bm — | EVAPDRATION RATE No deta
SPECIFIC GRAVITY(HZ0=1) 7.22 PH No data VAFOR DENS =1)6.0
INFORMATION: FURNISHED T0 FURNISHED BY DATE YYNE 18, 1387

Department of Environmenta! Hyglene and Texlcology
(203) 788-5436

PaS T
vlln CORPORATION

120 Long Ridge Road, Stamtord. Connecticut 06804

OCEAN? Network
EMERGENCY PHONE 1-800-OLIN-811




Polyurethanes
Rubinate® TDI 80/20

Safety, Storage and Handling
Procedures for Rubinate

TDI 80/20 Toluene Diisocyancte

SAFETY PRECAUTIONS

Allisocyanates are potentially hazardous materials
(as defined by the OSHA Hazard Communication
Standard , 29 CFR 1910.1200) and require extreme
care in handling. It is essential that all persons in-
volved with the handling of these products be
tamiliar with the proper safety and handling pro-
cedures.

Rubinate TDI 80/20 (toluene diisocyanate) is a lig-
uid at ambient temperature. At these temperatures,
Rubinate TDI has a relatively high vapor pressure
and a vapor hazard exists. In the absence of ad-
equate ventilation, it is likely to exceed recom-
mended control limits.

The current OSHA Permissible Exposure Limit (PEL)
for toluene-2 4-diisocyanate (TDI) is 0.02 ppm as a
ceiling value (notto be exceeded at any time). The
ACGIH Threshold Limit Value (TLV) for TDI is 0.005
ppm 8 hour TWA and 0.02 ppm Short Term Expo-
sure Limit (STEL), NIOSH recommends a 0.005 ppm
8 hour TWA and a 10 minute 0.02 ppm ceiling limit.
Personnel who may be exposed to isocyanate
vapors above the TLV must wear an air-fed hood or
approved respirator to avoid overexposure. Re-
peated inhalation of the vapor at low levels above
the TLV could cause serious respiratory problems.

Rubinate TDI is areactive chemical and great care
must be taken when handling it to prevent inges-
tion or contact with the skin or eyes. The use of
goggles or face shield, PVC or rubber gloves and
apron will reduce chances of injury from contact
with the product.

If splashes accidentally reach the eves. im-
mediately flush the eyes with plenty of water for at
least 15 minutes and call a physician. Wash any
material from the skin with soap and plenty of
water. Immediately remove any contaminated
clothing or shoes. If redness, itching or a burning
sensation develops after exposure, or following re-
peated or prolonged skin contact, seek medical
attention. Wash clothing and decontaminate shoes
before reuse. If ingestion occurs, do not induce
vomiting. Administer large amounts of milk or

RB-14 rev

water and contact a physician. If irritation or re-
spiratory problems develop after inhalation of TDI,
get to fresh air and seek medical attention, TDI may
induce acute irritant reactions or hypersensitivity
reactions such as asthma-like respiration re-
sponses, in exposed persons. These redctions may
be delayed for up to several hours after exposure.
Persons previously sensitized to TDI should be re-
moved from all exposure.

See the Material Safety Data Sheet for Rubinate TDI
80/20 for additional details.

IN CASE OF SPILLS

In case of spills, be sure that area is well ventilated.
If necessary, evacuate spill area to prevent inhala-
tion of vapor from the spill. Skin, eye and respiratory
protection must be worn during spill cleanup. Dike
spill and soak up chemical with a commercial ab-
sorbent or sand and shovel into waste container.
loosely cover container and remove it from the
work area. Soak contents of waste container with
an aqueous decontamination solution of 3-8% am-
rmonia and 0.2-0.5% detergent for 48 hours. Dispose
oftreated waste in accordance with waste disposal
regulations.

Empty containers should not be disposed of until all
hazardous residue has been removed. Remove
container from work areq, preferably outdoors, or
in a well-ventilated area. Fill container with de-
contamination solution and allow to stand for 48
hours. Do not seal or otherwise close bungs in con-
tainer. After draining the container, puncture or
crush it and dispose of it in accordance with waste
disposal regulations.

FIRE HAZARD
Most isocyanates have a high flash point and are
not normally considered as flammable. However,
they may burn if heated sufficiently.

Any isocyanate involved in a fire will evolve toxic
fumes in high concentrations. Full emergency
equipment should be worn by all personnel deal-
ing with such incidents; the use of self-contained
breathing apparatus is essential. Drums of isocya-




nate involved in a fire should be sprayed with
water to minimize risk of rupture.

After the fire has been extinguished, the area
should not be considered safe until a thorough in-
spection for residual isocyanate has been carried
out by properly protected personnel. Any suspect
residues should be rendered harmiless with liquid
decontaminant.

Suitable extinguishing agents include:
Dry chemical powder

Carbon dioxide

Water*

Foam

*If water is used, it should be in a very large quantity. Care must
be taken as the reaction between water and hot isocyanate
may be vigorous.

STORAGE PRECAUTIONS

Moisture, either as a vapor or liquid, is the most
probable cause of isocyanate contamination.
Rubinate® TDI 80/20 reacts readily with water, pro-
ducing solid deposits and evolution of carbon
dioxide gas. Storage under a slight positive pres-
sure (a few inches water gauge) of dry nitrogen
(—40°F, —40°C dew point) is essential to prevent
ingress of moisture. Care should be taken, however,
in using any pressure above 20 psig., ds increasing
solubility of the gas in the isocyanate may ad-
versely affect further processing steps or products.
Carbon dioxide should not be used for this purpose
at any pressure because of its solubility in isocyan-
ates. Pay particular attention to maintaining a dry
atmosphere in vessels from which the isocyanate is
being pumped or those being cooled. The recom-
mended storage temperature for Rubinate TDI
80/20 is between 70-100°F (21-38°C).

RECOMMENDED EQUIPMENT
Storage Tanks

Rubinate TDI 80/20 can be stored in a stainless
steel, carbon steel, or a suitable resin-lined vessel.
Use of copper-bearing steel tanks is not recom-
mended. The size of the storage vessel will depend
primarily on the scale of production. It is recom-
mended for minimum requirements that two ves-
sels be installed, each having a capacity approx-
imately 20% greater than that of the usual transport
container. With this arrangement, successive deliv-
eries can be discharged to the vessels alternately. If
only one bulk storage vessel is installed, it is advisa-
ble that the nominal capacity be approximately
50% greater than that of the transport container.

For best flow and storage stability, maintain at
recommended temperatures. The vessels should
be insulated and provided with a heating system.
Heat tanks by carefully designed elecitrical tracing.
Internal coils are not advised because of the
chance of leakages causing contamination of the
product.

The outlet nozzle from the tank should be raised 3’/
to 6’ from the floor of the tank to prevent transter of
any solids or foreign matter to further processing
stages. A drain valve should be located at the bot-
tom of the tank.

Fit vessels with temperature and level indicators.
Pressure and vacuum relief devices are advisable
to protect the tank in case of blockages in the vent
line.

Vessels should be designed to API Standards, with
due allowance made for the specific gravity of the
material. Under normal conditions, no internal
corrosion allowance is necessary.

Pumps
Pumps can be stainless steel, ductile iron, or carbon
steel. Stainless steel, Type 316, is preferred.

Exact details of pump sizing will vary with the lay-
out of storage tanks, unloading facilities and scope
of facility.

Pumps may be either centrifugal or rotary type.
Positive displacement rotary pumps are preferred,
due to the lower operating speeds. Such pumps
must be equipped with relief valve bypass return-
ing to the tank. Glandless pumps (such as Chem-
pump or Kontro, etc.) give no leakage but are more
expensive.

Pump seals are critical to prevent moisture con-
tamination. A single outside mechanical seal will
work satisfactorily if kept warm and dry. Double
mechanical static seals are preferred.

Piping

Pipe and fittings conveying isocyanates can be
made from any of the materials indicated for
pumps or containers. Stainless steel is preferred.
Care must be taken in sizing pressure loss valves to
ensure that pump capacity, suction and discharge
are not reduced. Clean carbon steel pipe, Sched-
ule 40, with 150# fittings may be used if the cost of
stainless steel proves to be prohibitive.

Flexible pipe may be double braid reinforced
stainless steel hose. For smooth flow and for in-
creased protection, PTFE or butyl rubberlined hose
is preferred. Pressure or vacuum rating of hose
should be compatible with pump characteristics.

Joints in stainless steel pipe should be made with
stainless steel stub ends and carbon steel flanges,
150# rating. Carbon steel pipe joints may be made
with 150# weld neck or slip-on flanges. Screwed
joints can be used if installed with care and tape
thread sealant is used.

Piping located outdoors, and where the isocyanate
is likely to be trapped, should be hot-water traced
or wrapped with electric heating tape and insu-
lated. Do not heat sections of pipe between closed
valves which are completely filled with material, as
thermal expansions of the material could lead to
failure of the joints.




Clean all new piping with solvent to remove oil and
then dry before assembly.

The entire piping system should be designed to
ensure proper drainage and should be specitied as
“silicone free.”

Filter

A suitably heated filter is desirable between the
off-loading pump and the machine tank orreactor.

Valves

Satisfactory results can be obtained with PTFE-lined
plug. diaphragm or ball valves. The valves should
have PTFE self-lubricating sedls.

Venting

The bulk storage tank and the tank in which TDI is
received should be vented in a manner similar to
shown on the diagrammatic flow plan. Dry nitro-
gen should be used (dew point —40°F, —40°C).
Venting through an activated carbon vent scrub-
ber may be required in those locations prohibiting
TDI emissions. The efficiency of such a scrubber
should be monitored to ensure its proper operation.

For more detailed information or assistance in the
Satety, Storage and Handling of Rubinate® TDI
80/20, contact your ICI Polyurethanes Group
representative.

Valves should be flanged to 150# standard.

FOR YOUR PROTECTION

The information and recommendations in this publication are, to the best of our knowledge,
reliable. Suggestions made concerning the products and their uses, applications, storage and
handling are only the opinion of IC| Polyurethanes Group and users should make their own tests to
determine the suitability of these products for their own particular purposes and of the storage and
handling methods herein suggested. The toxicity and risk characteristics of products made by ICI
Polyurethanes Group will necessarily differ from the toxicity and risk characteristics developed
when such products are used with other materials during a manufacturing process. The resulting
risk characteristics should be determined and made known to ultimate end-users and processors.
Because of numerous factors affecting results, ICl Polyurethanes Group MAKES NO WAR-
RANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING THOSE OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE, other than that the material conforms to its
applicable current Standard Specifications. Statements made herein, therefore, should not be
construed as representations or warranties. The responsibility of ICI Polyurethanes Group for
claims arising out of breach of warranty, negligence, strict liability, or otherwise is limited to the
purchase price of the material.

Statements concerning the use of the products or formulations described herein are not to be
construed as recommending the infringement of any patent and no liability for infringement arising
out of any such use is assumed.

ICt Polyurethanes Group is a business unit of ICI Americas Inc.
Rubinate is a registered trademark of IC! Americas Inc.

ICI Polyurethanes Group

For information on Rubinate®
Products contact:

Chemicals Division

Mantua Grove Road

West Deptford, NJ 08066
(609) 423-8300

(800) 257-5547

Formulated Products Division
6555 Fifteen Mile Road
Sterling Heights, MI 48077
(313) 826-7660

(800) 553-8624

7/88/2M




BULK STORAGE FACILITIES
RUBINATE® TDI 80/20 ISOCYANATE
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NOTES: -
1. PRODUCT TEMPERATURE CONTROL IS IMPORTANT TO MAINTAIN QUALITY.
CONSULT ICI SALESMAN FOR SPECIFIC TEMPERATURE RANGES. EQUIPMENT COBE
2. DO NOT ALLOW STAGNANT PRODUCT IN LINES FOR LONG PERIODS.
3. TEMPERATURE MAINTENANCE IS REQUIRED. -1 STRAINER ( 1/4” MESH ) PCV-1
4. STORAGE TANK IS RECOMMENDED TO BE STAINLESS STEEL. PI PRESSURE INDICATOR PCY-2 PRESSURE CONTROL VALVES SET
5. ADEQUATE PROVISIONS MUST BE MADE TO PROTECT TANK TRUCK OR RAIL CAR  GF-1  FILTER (50 MICRON) PCV-3 FOR EQUIPMENT SPECIFICATION
FROM EXCESSIVE PLANT LINE PRESSURE. Fe SIGHT FLOW INDICATOR PCV-4
6. EMERGENCY VENT SHOULD BE SIZED TO HANDLE REACTION PRODUCTS PIC PRESSURE INDICATOR CONTROLLER L1 LEVEL INDICATOR
(i.e. GAS AND FOAM) FROM FOAM-PRODUCING REACTIONS. EV EMERGENCY VENT / VACUUM BREAKER Vi ¥4 PLUG VALVE
7. PCV SHOULD BE LOCATED IDEALLY AT MACHINE TANK TO PREVENT T1 TEMPERATURE INDICATOR
STAGNATION OF PRODUCT IN LINE. RV RELIEF VALVE (SEPARARTE FROM PUMP)
(ONLY NECESSARY FOR POSITIVE DISPLACEMENT PUMPS)
W.E.  WITH EQUIPMENT (TRUCK OR RAIL CAR)

BLUE DENOTES AIR AND GAS LINES.
BLACK DENOTES PRODUCT. FCOB8G




MATERIAL SAFETY DATA SHEET
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 1
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE

Effective Date: 12/13/88 Date Printed: 05/03/89 MSD: 000609

1. INGREDIENTS: (% w/w, unless otherwise noted)

Toluene-2,4-diisocyanate (TDI) CAS# 000584-84-9 80%
Toluene-2,6-diisocyanate CAS# 000091-08-7 20%

This document is prepared pursuant to the OSHA Hazard
Communication Standard (29 CFR 1910.1200). In addition, other
substances not ’'Hazardous’ per this OSHA Standard may be listed.
Where proprietary ingredient shows, the identity may be made
available as provided in this standard.

2. PHYSICAL DATA:

BOILING POINT: 250C (482F)

VAP PRESS: 0.01 mmHg @ 20C

VAP DENSITY: 6.0

SOL. IN WATER: Insoluble

SP. GRAVITY: 1.22 @ 25/15.5C

APPEARANCE: Vater white to pale yellow liquid.
ODOR: Sharp pungent odor.

3. FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT: 127C (260F)
METHOD USED: PMCC, ASTM D-93

FLAMMABLE LIMITS
LFL: Not determined
UFL: Not determined

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or foam.
If water is used, it should be in very large quantity.
The reaction between water and hot isocyanate may be vigorous.

FIRE & EXPLOSION HAZARDS: Down-wind personnel must be evacuated.
Do not reseal contaminated containers since pressure build-up
may cause rupture. Fire point: 146C (295F).

FIRE-FIGHTING EQUIPMENT: People who are fighting isocyanate fires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wearing positive pressure self-contained breathing

(Continued on Page 2)
(R) Indicates a Trademark of The Dow Chemical Company

" % An Operating Unit Of The Dow Chemical Company




MATERIAL SAFETY DATA SHEET
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 2
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3. PIRE AND EXPLOSION HAZARD DATA: (CONTINUED)
apparatus and full protective clothing.
4. REACTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) . Stable when stored under
recommended storage conditions. Store in a dry place at
temperatures between 18-41C (65-105F).

INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Water, acid,
base, alcohols, metal compounds, surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea.
The combined effect of the C02 and heat can produce enough
pressure to rupture a closed container.

HAZARDOUS DECOMPOSITION PRODUCTS: Isocyanate vapor and mist,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyanide.

BAZARDOQUS POLYMERIZATION: May occur with incompatible reactants,
especially strong bases, water or temperatures over 41C (105F).

5. ENVIRONMENTAL AND DISPOSAL INFORMATION:
ACTION TO TAKE FOR SPILLS/LEAKS:

Evacuate and ventilate spill area, dike spill to prevent entry
into vater system, wear full protective equipment including
respiratory equipment during clean up.

Major spill: Call Dow Chemical U.S.A. (409) 238-2112. If
transportation spill involved call CHEMTREC (800) 424-9300. If
temporary control of isocyanate vapor is required a blanket of
protein foam (available at most fire departments) may be placed
over the spill. Large quantities may be pumped into closed but
not sealed containers for disposal.

Minor spill: Absorb the isocyanate with sawdust or other
absorbent and shovel into open top containers. Do not make
pressure tight. Transport to a well-ventilated area (outside)
and treat with neutralizing solution consisting of a mixture of
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5. ENVIRONMENTAL AND DISPOSAL INFORMATION: (CONTINUED)

water and 3-8% concentrated ammonium hydroxide or 5-10% sodium
carbonate. Add about 10 parts of neutralizer per part of
isocyanate with mixing. Allow to stand for 48 hours letting
evolved carbon dioxide to escape.

Clean-up: Decontaminate floor using water/ammonia solution with
1-2% added detergent letting stand over affected area for at
least 10 minutes. Cover mops and brooms used for this with
plastic and dispose properly (often by incineration). -

DISPOSAL METHOD: Pollow all federal, state and local regulations.
Liquids are usually incinerated in a proper facility. Solids
are usually also incinerated or landfilled. Empty drums should
be filled with water. Let drum stand unsealed for 48 hours.
Before disposal drums should be drained, triple rinsed, and
holed to prevent reuse. Dispose of drain and rinse fluid
according to federal, state and local laws and regulations. The
most commonly accepted method is in an approved wastewater
treatment facility. Drums should be disposed of in accordance
with federal, state and local laws and regulations. Commonly
accepted methods for disposal of plastic drums are disposal in
an approved landfill after shredding or incineration in an
approved industrial incinerator or other appropriate incinerator
facility. Steel drums are commonly disposed in an approved
landfill after crushing or in accordance with other approved
procedures.

6. HEALTH HAZARD DATA:

EYE: May cause pain, severe eye irritation and moderate corneal
injury. Vapors may irritate eyes.

SKIN CONTACT: Prolonged or repeated exposure may cause severe
irritation, even a burn. Skin contact may result in allergic
reaction even though it is not expected to result in
absorption of amounts sufficient to cause other adverse effects.

SKIN ABSORPTION: The LD50 for skin absorption in rabbits is
29400 mg/kg.
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6. HEALTH HAZARD DATA: (CONTINUED)

INGESTION: Single dose oral toxicity is low. The oral LD30 for
rats is 5800 mg/kg. Ingestion may cause gastrointestinal
irritation or ulceration.

INHALATION: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irritation to upper
respiratory tract and lungs (choking sensation, chest
tightness), respiratory sensitization; decreased ventilatory
capacity, liver effects, cholinesterase depression, gastro-
intestinal distress and/or neurologic disorders. The 4-hour
LC50 for TDI for rats is 13.9 ppm.

SYSTEMIC & OTHER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse effects. FPor hazard communication purposes under
OSHA standard 29 CFR Part 1910.1200, this chemical is listed as
a potential carcinogen by Nat’l. Tox. Program and IARC. An oral
study in which high doses of TDI were reported to cause cancer
in animals has been found to contain numerous deficiencies which
compromise the validity of the study. TDI did not cause cancer
in laboratory animals exposed by inhalation, the most likely
route of exposure. Birth defects are unlikely. Exposures
having no effect on the mother should have no effect on the
fetus. Did not cause birth defects in animals; other effects
wvere seen in the fetus only at doses which caused toxic effects
to the mother. Results of in vitro ("test tube”) mutagenicity
tests have been inconclusive.

7. FIRST AID:

EYES: Irrigate with flowing vater immediately and continuously
for 15 minutes. Consult medical personnel.

SKIN: In case of contact, immediately flush skin with plenty of
vater for at least 15 minutes while removing contaminated
clothing and shoes. Call a physician if irritation persists.
Vash clothing before reuse. Destroy contaminated shoes.

INGESTION: Do not induce vomiting. Call a physician and/or
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7. TFIRST AID: (CONTINUED)
transport to emergency facility immediately.

INHALATION: Remove to fresh air. If not breathing, give mouth-
to-mouth resuscitation. If breathing is difficult, give oxygen.
Call a physician.

NOTE TO PHYSICIAN: May cause tissue destruction leading to
stricture. If lavage is performed, suggest endotracheal and/or
esophagoscopic—control. If burn is present, treat as any
thermal burn, after decontamination. No specific antidote.
Supportive care. Treatment based on judgment of the physician
in response to reactions of the patient. The manifestations of
the respiratory symptoms, including pulmonary edema, resulting
from acute exposure may be delayed. May cause respiratory
sensitization. Cholinesterase inhibition has been noted
in human exposure but is not of benefit in determining exposure
and is not correlated with signs of exposure.

8. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): OSHA PEL is 0.02 ppm as a ceiling limit
for toluene 2,4-diisocyanate. ACGIH TLV is 0.005 ppm; 0.02 ppm
STEL for toluene 2,4-diisocyanate. Dow Industrial Hygiene
Guide is 0.02 ppm as a ceiling limit for toluene diisocyanate.

VENTILATION: Provide general and/or local exhaust ventilation to
control airborne levels below the exposure guidelines.

RESPIRATORY PROTECTION: Atmospheric levels should be maintained
below the exposure guideline. When respiratory protection is
required for certain operations, use an approved supplied-air
respirator. For emergency and other conditions where the
exposure guideline may be greatly exceeded, use an approved
positive-pressure self-contained breathing apparatus.

SKIN PROTECTION: Use protective clothing impervious to this
material. Selection of specific items such as gloves, boots,
apron, or full-body suit will depend on operation. Remove
contaminated clothing immediately, wash skin area with soap and
vater, and launder clothing before reuse. Safety showver should
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8. HANDLING PRECAUTIONS: (CONTINUED)
be located in immediate work area.

EYE PROTECTION: Use chemical goggles. If vapor exposure causes
eye irritation, use a full-face, supplied-air respirator. Eye
wash fountain should be located .in immediate work area.

9. ADDITIONAL INFORMATION:

- REGULATORY REQUIREMENTS:

SARA HAZARD CATEGORY: This product has been reviewed
according to the EPA 'Hazard Categories’ promulgated under
Sections 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 (SARA Title III) and is
considered, under applicable definitions, to meet the
following categories:

An immediate health hazard
A delayed health hazard
A reactive hazard

SPECTAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Warning
properties of this material (irritation of eyes, nose and
throat) not adequate to prevent chronic overexposure from
inhalation. This material can produce asthmatic sensitization
upon either single inhalation exposure to a relatively high
concentration or upon repeated inhalation exposure to lower
concentrations. Exposures to vapors of heated TDI can be
extremely dangerous. (Have TDI neutralizer available for
spills.)

MSDS STATUS: Revised Section 9

SARA 313 INFORMATION:
This product contains the following substances subject to the
reporting requirements of section 313 of Title III of the
Superfund Amendments and Reauthorization Act of 1986 and
40 CFR Part 372:
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9. ADDITIONAL INFORMATION: (CONTINUED)

CHEMICAL NAME CAS NUMBER CONCENTRATION
TOLUENE-2,6-DIISOCYANATE 000091-08-7 20 ¥4

TOLUENE-2,4-DIISOCYANATE 000584-84-9 80 %

(R) Indicates a Trademark of The Dow Chemical Company

The Information Herein Is Given In Good Faith, But No Warranty,
Express Or Implied, Is Made. Consult The Dow Chemical Company
FPor Further Information.
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Polyurethanes

MATERIAL SAFETY DATA SHEET

ICI POLYURETHANES GROUP e Mantua Grove Road e W. Deptford, NJ 08066 e (609) 423-8300

800-424-9300 (24 hours) for Spills, Leaks, Fire & Exposure (CHEMTREC)

800-327-8633 (24 hours) Medical Emergencies or Inquiries
800-257-5547 (daytime) Safety, Health, and Environmental Technical Assistance

SECTION 1 NAME AND HAZARD SUMMARY

Material name:
RUBINATE® TDI

Hazard summary (as defined by OSHA Hazard Comm. 3td., 29 CFR 1910.1200):
Physical hazards: Unstable.
Health hazards: Corrosive (eye), irritant (skin, respiratory passages, skin sensitizer), inhalation (TLV), harm-
ful pulmonary (lung) sensitizer. Based on TDI — harmful (respiratory sensitizer, lung injury).

Read the entire MSDS for a more thorough evaluation of the hazards.

SECTION 2 INGREDIENTS % TLV (ACGIH)
Toluene diisocyanate, 2,4-isomer (CAS 584-84-9) 80 0.005 ppm
Toluene diisocyanate, 2,6-isomer (CAS 91-08-7) 20 Not listed

Ingredients not precisely identified are proprietary or nonhazardous. Values are not product
specifications.

SECTION 3 PHYSICAL DATA

Appearance and odor: Clear, colorless liquid with sharp odor
Boiling point: 484°F, 251.1°C

Vapor pressure (mm Hg at 20°C): 0.02

Vapor density (air = 1): 6.0

Solubility in water: Reacts

pH: No data

Specific gravity: 1.22

% Volatile by volume: No data

SECTION 4 FIRE AND EXPLOSION HAZARD DATA

Flash point: 270°F, 132°C (OC)
Autoignition temperature: No data
Flammable limits (STP): 0.9-9.5%




MATERIAL SAFETY DATA SHEET (continued) RUBINATE® TDI

SECTION 4 FIRE AND EXPLOSION HAZARD DATA (continued)

Extinguishing media:
Dry chemical, foam, carbon dioxide, halogenated agents. If water is used, use very large quantities. The
reaction between water and hot isocyanate may be vigorous.

Special fire fighting protective equipment:
Self-contained breathing apparatus with full facepiece and protective clothing.

Unusual fire and explosion hazards:

Water contamination will produce carbon dioxide. Do not reseal contaminated containers as pressure
buildup may rupture them.

SECTION 5 REACTIVITY DATA

Stabitity:
Stable under normal conditions.

Incompatibility:
This product will react with any materials containing active hydrogens, such as water, alcohol, ammonia,
amines, alkalies and acids. The reaction with water is very slow under 50°C, but is accelerated at a

higher temperatures and in the presence of alkalies, tertiary amines, and metal compounds. Some
reactions can be violent.

Hazardous decomposition products:

Combustion products: Carbon dioxide, carbon monoxide, nitrogen oxides, ammonia. Trace amounts of
hydrogen cyanide.

Hazardous polymerization:
May occur. High temperatures in the presence of alkalies, tertiary amines, and metal compounds will
accelerate polymerization. Possible evolution of carbon dioxide gas may rupture closed containers.

SECTION 6 HEALTH HAZARD ASSESSMENT

General:

The health hazard assessment is based on an evaluation of the chemical composition together with
information from a search of the scientific literature and other commercial sources.

Ingestion:
The acute oral LDgq in rat is reported to be 5,800 mg/kg. Relative to other materials, this material is
classified as “practically nontoxic” by ingestion. In humans, irritation or chemical burns of the mouth,

pharynx, esophagus and stomach can develop following ingestion. Injury may be severe and cause
death.

Eye contact:

This material is reported to induce chemical burns in rabbit eye studies; a similar degree of eye injury
may develop after contact with human eyes.

Skin contact:
This material is reported to be severely irritating in rabbit dermal irritation studies and will probably

irritate human skin. Skin sensitization and irritation may develop after repeated and/or prolonged
contact with human skin.




MATERIAL SAFETY DATA SHEET (continued) RUBINATE® TDI

SECTION 6 HEALTH HAZARD ASSESSMENT (continued)

Skin absorption:
The acute dermal LD5, in rabbit is reported to be above 16 g/kg. Systematically toxic concentrations of
this product will probably not be absorbed through human skin.

Inhalation:
Vapors and aerosols can irritate eyes, nose and respiratory passages. TDI vapors are easily generated
and are lethal to rats via inhalation at concentrations below 10 ppm. A no effect level for rats of about
0.1 ppm was determined from a subacute study. This and other data indicate the vapors and aerosols
of TDI are highly toxic relative to the vapors of other compounds. Vapors and aerosols of TDI strongly
irritate the upper and lower respiratory tract. Human experience indicates that TDI will induce an
asthma-like respiratory sensitization in some individuals. If applications which involve spraying (e.g..
aerosols and mists) or if elevated temperatures are used, even higher vapor concentrations may result
and infroduce a greater degree of risk of inhalation injury. Rat and mouse toxicity and carcinogenicity
studies were conducted with two years of inhalation exposure to vapors of TDI at concentrations of 0.05
and 0.15 ppm. No indication of carcinogenic effect was observed. However, mice exposed to 0.15 ppm
for two years showed reduced weight gain and signs of irritation in the upper and lower respirafory
tract. No other effect of toxicological significance was observed.

Other effects of overexposure:
There are two studies which allege that workers exposed to TDI at or near the current TLV have
experienced impaired ventilatory capacities. These findings have not been independently substan-
tiated. The National Toxicology Program (NTP) 4th Annual Report on Carcinogens (1985) lists TDI as a
substance that may reasonably be anticipated to be a carcinogen based on a NTP Technical Report.
In the cited study, laboratory animals gavaged TDI in corn oil developed cancer. In our view, the
inhalation study is of more potential biological relevance to man.

First aid procedures:
Skin: Wash material off of the skin with plenty of soap and water. If redness, itching, or a burning
sensation develops, get medical attention. Wash contaminated clothing and decontaminate footwear
before reuse.
Eyes: Immediately flush with plenty of water. After initial flushing, remove any contact lenses and
continue flushing for at least 15 minutes. Have eyes examined and treated by medical personnel.
Ingestion: Do not induce vomiting. Give 1 or 2 glasses of water to drink and refer person to medical
personnel. (Never give anything by mouth to an unconscious person.)
Inhalation: Remove victim to fresh air. If not breathing, give artificial respiration, preferably mouth-to-
mouth. If breathing is labored, give oxygen. Consult medical personnel.
Note to physician: Probable mucosal damage may contraindicate the use of gastric lavage following
ingestion.

SECTION 7 SPILL OR LEAK PROCEDURES

Steps to be taken in case material is released or spilled:
Wear skin, eye, and respiratory protection during cleanup. Soak up material with an absorbent and
shovel into waste container. Cover container, but do not seal, and remove it from the work area.
Prepare a decontamination solution of 0.2-5% liquid detergent and 3-8% concentrated ammonium
hydroxide in water (5-10% sodium carbonate may be substituted for the ammonium hydroxide). Follow
the precautions on the supplier's material safety data sheets. All operations should be performed by
trained personnel familiar with the hazards of the chemicals used. Treat the spill area with the
decontamination solution, using about 10 parts of the solution for each part of the spill, and allow it fo
react for at least 10 minutes. Carbon dioxide will be evolved, leaving insoluble polyureas. For major
spills, call CHEMTREC (Chemical Transportation Emergency Center) at 800-424-9300.




; MATERIAL SAFETY DATA SHEET (continued) RUBINATE® TDI

SECTION 7 SPILL OR LEAK PROCEDURES (continued)

Disposal method:
Slowly stir the isocyanate waste into the decontamination solution described above using 10 parts of the
solution for each part of isocyanate. Let stand for 48 hours, allowing the evolved carbon dioxide to vent
away. Neutralize the waste. Neither the solid nor the liquid portion is a hazardous waste under RCRA, 40
CFR 261.

Container disposal;
Drums must be decontaminated in properly ventilated areas by personnel protected from the inhalation
of isocyanate vapors. Spray or pour 5-15 liters of decontaminating solution into the drum, making sure the
walls are well rinsed. Leave the drum soaking unsealed for 48 hours. Pour out the decontaminating solution
and friple rinse the empty container. Puncture or otherwise destroy the rinsed container before disposal.

SECTION 8 SPECIAL PROTECTION INFORMATION

e

TLV® or suggested control value:
The ACGIH TLV and OSHA PEL for TDI is 0.005 ppm 8-hour TWA, 0.02 ppm ceiling. NIOSH recommends
0.005 ppm TWA and 0.02 ppm STEL.

Ventilation:
If needed, use local exhaust ventilation to keep airborne concentrations below the TLV. Follow guidelines
in the ACGIH publication “Industrial Ventilation”. Exhaust air may need to be cleaned by scrubbers or filters
to reduce environmental contamination.

Respiratory protection:
Because of the low vapor pressure, ventilation is usually sufficient to keep vapors below the TLV at room
temperatures. Exceptions are when the material is sprayed or heated. If airborne concentrations exceed
or are expected 1o exceed the TLV, use MSHA/NIOSH approved positive pressure supplied air respirator with
a full facepiece or an air supplied hood. For emergencies, use a positive pressure self-contained breathing
apparatus. Air purifying (carfridge type) respirators are not approved for protection against isocyanates.

Protective clothing:

Gloves determined to be impervious under the conditions of use. Depending on conditions of use, addi-
tional protection may be required such as apron, arm covers, or full body suit. Wash contaminated clothing
before rewearing. The literature indicates that clothing constructed of butyl rubber, Viton, Silver Shield,
Saranex coated Tyvek, as well as some nitrile rubber and polyvinyl alcohol (PVA) coated garments have
excellent resistance to permeation by TDI. Clothing constructed of Teflon, as well as some garments con-
structed of nitrile rubber, natural rubber and PVA exhibited limited resistance fo permeation by TDI. Some
clothing constructed of natural rubber or polyethylene exhibited little resistance to permeation by TDI.
Protective clothing should be selected and used in accordance with “Guidelines for the Selection of Chem-
ical Protective Clothing” published by ACGIH.

Eye protection:
Chemical tight goggles and full faceshield.

Other protective equipment:
Eyewash station and safety shower in work area.
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SECTION 9 SPECIAL PRECAUTIONS OR OTHER COMMENTS

Special precautions or other comments:

Prevent skin and eye contact. Observe TLV limitations. Avoid breathing vapors or aerosols. Workers should
shower and change to fresh clothing after each shift. A sensitized individual should not be exposed to the
product which caused the sensitization. Store in tightly sealed containers to protect from atmospheric
moisture. Store in a cool area. Individuals with existing respiratory disease such as chronic bronchitis, em-
physema or asthma should not be exposed to isocyanates. These individuals should be identified through
baseline and annual evaluation and removed from further exposure. Medical examination should include
medical history, vital capacity, and forced expiratory volume at one second.

SECTION 10 REGULATORY INFORMATION

TSCA (Toxic Substances Control Act) Regulations, 40 CFR 710:
All ingredients are on the TSCA Section 8(pb) Inventory.

CERCLA and SARA Regulations (40 CFR 355, 370, and 372):
Section 313 Supplier Notification. This product contains the following toxic chemicals subject to the report-
ing requirements of Section 313 of the Emergency Planning and Community Right-To-Know Act of 1986
and of 40 CFR 372: 100% TDI (CAS 584-84-9 and 91-08-7).

State Reguiations:
California Proposition 65: No warnings are necessary.

The information herein is given in good faith but no warranty, expressed or implied, is made.

The ICI Polyurethanes Group is a business unit
of ICl Americas Inc,

‘ Rubinate Is a registered trademark of ICI Americas Inc.
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